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S ENVIRONMENTAL CONSEQUENCES

This chapter forms the scientific and analytic basis for comparing the effects of the potential
placement alternatives considered in this PEIS. It presents information about the generally
known impacts of dredged material placement at the various alternative types (Section 5.1).
Environmentaland socioeconomicimpacts that could result from taking no action (Section 5.2)
and from placement of dredged material at each of the potential alternative sites (Section 5.3) are
also considered. In addition, cumulative impacts of past, current, and future actions are
described, as well as possible mitigation steps to avoid, minimize, or reduce potential impacts.

This PEIS evaluates and compares the direct, indirect, and cumulative impacts from a qualitative
perspective, commensurate with the programmaticlevel of detail within which this document
was developed.

5.1 KNOWNIMPACTS FROM DREDGED MATERIAL PLACEMENT

There are several options for the placement of dredged material removed from USACE
navigation projects within the Long Island Sound study area: confined and unconfined open
ocean placement, confined nearshore placement, landfill placement, and beneficialuse. While
the compatibility of dredged material for the various placement options will need to be
determined on a project-by-project basis, the options that would have the lowest impactand
greatest benefit are likely to be preferred. Over the past decade, several events have had
devastating and costly consequences for Long Island Sound coastal communities and habitats.
These events include Hurricanes Sandy and Irene. The increased storm frequency and sea level
rise associated with climate change also threaten coastal communities and habitats. Restoration
of the coastal habitats would benefit much of Long Island Sound’s wildlife and fisheries species,
and the livelihoods of the people in these coastal areas.

Comparisonsof the direct and indirectimpacts for the alternative types that may be used by
USACE and other Federal agency navigation projects in Long Island Sound are presented in this
section. Direct impacts are those effects that are caused by the action and occur at the same time
and place (Section 1508.8(a) of 40 CFR Parts 1500-1508). For example, beneficial use of
dredged material could directly convertacres of nearshore habitat to beach or island habitat.
Indirect impacts are those effects that are caused by the action and are later in time or farther
removed in distance, but are still reasonably foreseeable (Section 1508.8(b)of 40 CFR Parts
1500-1508). An example of this would be sedimentation that indirectly results from changes in
sediment supply or transport by littoral currents.

This section discusses established, known impacts from dredged material placement by
alternative type, based on information presented in the Affected Environment chapter

(Chapter 4) of this PEIS and other established documents. Because this is a programmatic
assessment, general impacts are addressed by alternative types that may be utilized by USACE
and other Federal agency navigation projects within the Long Island Sound study area, rather
than on a site-specific or project-specificbasis. A summary table of resource impacts by
alternative type (USACE, 2015a) lists the resources that may be impacted through the placement
of dredged material. Resources were grouped into four categories: physical, environmental,
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infrastructure, and cultural resources. This grouping was developed by USACE in several of its
background reports written to support the Long Island Sound DMMP. The environmental
resourcesimpacted will depend on the type of alternative. Resources that were not relevant for a
given alternative type (such as terrestrial wildlife at open-watersites) were identifiedas “Not
Applicable .” Where resources were relevant, resource impacts were assessed and summarized as
“Yes,” “Potential,” or “No.” In addition, anticipated positive impacts, or benefits, through the
use of dredged material by each alternative type are summarized for each group of resources.

Socioeconomic impacts were also assessed for each alternative type. Socioeconomic impacts
were projected based on parameters identified in Section 122, River and Harbor and Flood
Control Act of 1970, P.L.91-611. These parameters are as follows:

* Destruction/disruptionof man-made/natural resources

* Acsthetic values

* Community cohesion

* Availability of public facilities and services

*  Employment effects

+ Tax and property value losses

* Injurious displacement of people, businesses, and farms
* Disruptionof desirable community and regional growth

Because the impacts are assigned to the alternative #ype of dredged material placement activity
rather to specific dredged material placement sites, impacts are generalized. Positiveand
negative impacts or consequences are projected and may be short- or long-term in duration
depending, in part, upon the material placement schedules for alternative types. The following
sections describe these general impacts to physical, environmental,infrastructure,cultural, and
socioeconomic resources by alternative type.

5.1.1 Open-Water Placement Impacts

The Open-Water Alternativewould involve the placement of dredged material in the aquatic
environmentusing a variety of equipment (Chapter 3). Pipeline or hydraulicdredges, hopper
dredges,and bottom-release barges and scows may be used to store and/or transport material for
placement, depending upon the locationof the placementsite in relation to the dredging location
and the characteristics of the dredged material. Each release of dredged material would occur as
a discrete discharge of material, which may have impacts to the resources present.

Unconfined Open-Water Placement
Physical Impacts

During placement at designated sites, dredged material released from a barge physically impacts
the water column and then the seafloor over a limited area. Most of the sediment falls rapidly to
the seafloor, but approximately 1% to 5% of the discharged sediment remains suspended in a
plume and then settles to the seafloor (Ruggaber & Adams (2000); Tavolaro (1984); USACE,
(1986)). Fieldstudies have confirmedthat these plumes are transientand have short-term (i.e.,
hours in duration) impacts on water quality (Dragos & Lewis (1993); Dragos & Peven (1994);
SAIC (2004); SAIC (2005a); SAIC (2005b); ENSR (2008)).
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Dredged material placed in open water may result in physical changes to the seafloor, altering
the grain size and/or TOC if the sediment properties of the dredged material are different from
the ambient seafloorsediments. Dredged material from the Long Island Sound region generally
has consisted of very fine sand to silt and clay that has filled in navigational channels in harbor
regionsand medium to fine sand from some outer-harbor entrance channels. Circular ring
structures and pits have been evident in acoustic survey images at several of these sites and
indicate individual placement event impacts (ENSR, 2007).

Dredged material is typically placed at a target area buoy or precision navigation coordinates .
The overlap of multiple dredged material placement eventsat a designatedlocationultimately
builds discernible, low-profile mounds within a placement site, altering the topography of the
arca. Multiple placement events may result in sediment accumulations several inches to several
feet high with a radius of about 70 to 700 ft. The accumulationof dredged material thus has a
physicalimpact by decreasing the relative water depth above the dredged material placement
site, which has the potential to modify ambient currents and sediment transport. However, each
site has been selected, and is managed, to control the number and elevation of mounds created to
avoid interferences with shipping and navigation, as well as to avoid sediment transport and
major alterations of bottom currents and dynamics. The only exceptionto this practice is the one
dispersive site, the CSDS, which is located in a region of sand transportand is managed to allow
dispersion of material placed at the site. Mound formation at the placement sites has not been
found to interfere with regional flow patterns and transport or substantially impact bottom
currents or other physical dynamics in Long Island Sound (ENSR, 2007).

The most prevalent process occurring right after placement is reconsolidation of the sediment
due to the weight of the material in the mound. As a result of this settling process, a portion of
the water trapped in the dredged materialis expelled, reducing the mound’s total volume. The
amount of water released and rate of this process depends on the properties of the sediment,
including grain size and water content. Most consolidation has been found to occur within the
first year or two of placement (Silva, et al., 1994).

In addition, once deposited on the seafloor, dredged material may potentially physically impact
the surrounding area through potential sediment transport from currents, storm activity, or
disturbance by fishing activity. These impacts have been observed to be minimal at placement
sites studied under the DAMOS program (Fredette & French,2004). Monitoring has
documented major sediment transport of placed sediments to surrounding areas only at CSDS,
where hydrodynamic conditions transport ambient sediments as well (ENSR, 2005a). At the
non-dispersive sites (WLDS, CLDS, and NLDS), tidal current regimes are insufficient to
significantly erode deposited dredged material (Fredette & French, 2004). Episodic conditions
(e.g., when spring tidal currents are amplified by wind events) have resulted in resuspension and
transport of only small amounts of fine-grained sediments. Where erosion does winnow fine
sediments from surface sediment, lag deposits of coarser sediment and shell deposit have been
observedto armor the remaining sediment from erosion (Fredette & French (2004); AECOM
(2009); Carey, et al. (2012)). Studies over the last 35 years, includingthose of the DAMOS
program, have documented the general stability of dredged material mounds by recording
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bathymetry before and after active placement operations, and periodically thereafter (EPA
(2004); ENSR (2007); Carey, et al. (2015)).

Environmental Impacts

For over 40 years, studies and monitoring efforts have been conducted in Long Island Sound to
understand the consequences of dredged material placement to benthic habitats and to the local
food web (Wolf, et al. (2012), Fredette & French, (2004), Valente(2004)). The type and extent
of impacts depend on the characteristicsof both the dredged material and the habitat at the
placement site (Bolam, et al., 2006). Although short-term impacts and long-term changes in
habitat due to sedimenttype and elevation of the seafloor have occurred, there is no evidence of

long-term effects on benthic processes or habitat conditions (Germano, et al. (2011); Lopez, et al.
(2014)).

One of the key biological impacts is the burial of benthic invertebrates where dredged material is
deposited. Sediment type, sediment depth, burial duration, temperature, and adaptive features
such as an organism’s ability to burrow and to survive can affect the ability of organisms to
migrate to normal depths of habitation. Benthic disturbance from dredged material placement in
Long Island Sound has direct, immediate effects on sessile epifauna and infauna (Germano, et al.
(1994), (2011)). Sediment accumulations greater than 6 inches are expected to smother most
benthic infauna (Lopez, et al.,2014). Large decapod crustaceans (i.e., cancer crabs, shrimp
species, lobster)are able to penetratedeeply into the sediment, which providesthem with
mechanisms that enable them to survive some burial. Other strong deposit feeders can withstand
burial of 4 inches or more (Jackson & James (1979); Bellchambers & Richardson (1995)), while
0.4 inch of sediment can kill attached epifaunal suspension feeders (Kranz, 1974). The greatest
impacts from burial occur in the central mound area, where multipledepositsresultin the
thickest amounts of placed sediment (Germano,et al., 1994). The burial on benthic invertebrate
populationsis typically a short-term impact, because infauna rapidly recolonize the freshly
placed, organic -rich material.

Additional short-term impacts of placement may occur. Small surface-dwelling animals (e.g.,
some amphipod and polychaetespecies) may be dislodged and transportedto the outer region of
the deposit with water and sediment movement. The sediment plume may temporarily interfere
with benthic feedingand respirationin the water column.

The physical nature of seafloor sediments defines the type of habitat that is available for benthic
organisms to colonize, and thus the types of organisms and benthic community that can live and
thrive on the mounds. Potential long-term impacts may include changes in benthic community
composition that result from potential alterations in sediment grain size and TOC as well as
alterations in seafloor elevation.

The rate of benthic recolonization and the recovery rate of dredged material placement mounds
have been intensively studied in New England and other marine environments. SPI has been
used since 1982 to test the model of benthic succession in response to physical disturbance from
dredged material placement (Rhoads, et al. (1978); Germano, et al. (2011)) (additional
information 1s presented in Section 4.8 and Figure 4-30). SPI depicts a vertical cross section of
sediment up to 8 inches deep, providing visual evidence of organism-sediment interactions and
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the sediment-water interface. A process-based model (Rhoads and Germano (1982), (1986)) has
been used to interpret the ecological effects of dredged material in Long Island Sound (Germano,
etal., 1994) and minimizethe impacts of disturbancethrough tiered monitoring (Fredette
(Fredette, 1998); Fredette & French (2004)). Initially,there may be an absence of visible
species, called Stage 0. According to the successional model (Rhoads & Germano, 1986), within
a few days to weeks of physical disturbance or deposition of dredged material, Stage 1 organisms
(small, tube-dwelling surface deposit feeders) settle on the surface sediment. Stage 2 infaunal
deposit feeders gradually replace the Stage 1 organisms, and then larger Stage 3 infaunal deposit
feeders (which feed in a head-down orientation, creating distinctive feeding voids) inhabit the
sediment (Germano,et al., 2011). The dredged material characteristics and the benthic
community compositionand structure affect the rate of succession, whichtypicallyresultsin a
deepening of the bioturbated mixed sediment layer and convergence with the surrounding
benthic habitat conditions (Zajac,2001). The successional model has not been developed for
coarse sediments or cohesive clays (Germano, et al., 2011). The timing of disturbance relative to
seasonal pulses of settlementand growth of larvae also strongly influence the nature and rate of
recolonization (Zajac & Whitlatch (1982); Wilber, et al. (2007)). The establishmentof a mature
community may take months to years to complete and depends in part on whether additional
physical disturbances interrupt the successional process.

DAMOS and other programs have repeatedly documented recolonization of mound surfaces with
surface and infaunal assemblages typical of the sediments surrounding the placement site
(Germano,etal., 2011). The outer region of the dredged material mound, known as the apron,
can introduce higher organic sediment content than the ambient sediment, supplyinga new food
source for deposit feeders (Lopez, et al., 2014). The apron has been found to extend 300 ft to
1,600 ft beyond the acoustically detectable margin of the mound (multibeam surveys can reliably
detect accumulations greater than 4 inches, and single-beam fathometers can detect greater than
8 inches of accumulated sediment (Fredette & French (2004); Carey, et al. (2012)). Within
months, high settlement densities of opportunistspecies (polychaetes,amphipods, bivalves, and
meiofauna)occur, and rapid bioturbationthat mixes the depositwith seafloorsedimentsusually
makes the apron area indistinguishable (Germano, et al. (2011); Lopez, et al. (2014)). These
studies also have found that the recovery of the mound apex, which is generally the most
disturbed area, tends to be slower than at the mound apron, where deposited sediments are
thinner and burial impacts are fewer. Mounds that have been in place for two or more years
consistently support mature benthic assemblages that are similar to reference areas outside of the
open-water placement site and are stable over time.

Both short- and long-term impacts to shellfishcould potentially occur from the placement of
dredged materialin Long Island Sound. While these impacts can range from acute mortality
associat ed with the burial of shellfish to the temporary displacement of shellfish or reduced
filtrationrates during periods of high turbidity,direct impacts to these organisms from the
placement of dredged material are generally limited to the footprint of the placement mound
(EPA,2004). The Americanlobster is the primary shellfish resource inhabiting the designated
placement sites. As dredging windows restrict placement during vulnerable life stages of
lobsters, burial impacts are expected to have limited short-term impacts on shellfish resources
(EPA,2004). Studies of lobster abundance at the RISDS showed declines in lobster abundance
in the region as a whole, but 1.5 years after the placement of dredged material, the lobster
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population abundance at the site did not appear to have experienced significant adverse impacts
(Valente, et al. (2004)). Potential long-term impactsinclude the potential alteration of the
community as a result of changes to habitat type (grain size) and food resources.

Benthic community and productivity changes may in turn affect higher trophic levels (a feeding
stratum in the food chain) by providing more or less prey at a given location or prey that is more
or less suitable for a variety of species. Erosion of silts and clays and sediment changes also may
provide positive attributes, such as armoring the surface against further erosion and creating
microhabitats within the placement site that provide greater variability in benthic habitat, leading
to continued, if not greater, utilization of the area by fish and shellfish (SAIC,2001a).

Abrupt changes in topography or bottom type can create rich habitat for finfish and motile
shellfishlike lobster,and artificial structures (artificial reefs) can also provide such typicallyrich
habitat (Ries & Sisk, (2004); Macreadie, et al., (2010); Macreadie, et al. (2012)). Clark & Kasal
(1994) explored the concept of stable dredged material mounds providing substantial fisheries
resource benefitsas a long-term management objective for dredged material placement.
Anecdotal fishery reports have indicated that mounds and berms create conditions conducive to
enhanced fisheries production. Few definitive scientific studies have been conducted to support
this claim, although limited data from the Rockland Disposal Site off the coast of Maine suggest
that the placement mound supports an active populationof megafauna (SAIC, 2001b).
Lobstermen from Long Island Sound repeatedly and consistently report that lobstering is more
productive near active open-water placement sites (EPA,2004). Lobster gear is frequently
encounteredduring monitoringsurveys. Interviews with fishermen and available reports also
confirmthat fishingin the vicinity of moundsis similarto or betterthan areas away from the
mounds.

There is potential for short-term impacts to plankton from dredged material entrainment and
sediment plumes in the water column. Most of the discharged dredged material quickly falls to
the seafloor, which entrains a small volume of planktonicorganisms(e.g., phytoplankton,
zooplankton,and larval stages of fish and invertebrates)and displaces others with the movement
of water. Increased turbidity resulting from discharged dredged material would temporarily alter
water quality; this has short-term impacts on plankton which could be detrimental or beneficial,
depending on the species and compositionof the dredged material. The suspended solids may
reduce light penetration in limited spatial areas, which may temporarily reduce photosynthesis
(Kraus (1991); Dragos & Lewis (1993); Dragos & Peven (1994)). Most phytoplankton
productivityoccurs in surface waters above the most turbid portion of the sediment plumes that
typicallyoccur closer to the seafloor at open-water sites (ENSR, 2008).

Potential intermittent, short-term impacts to fish include the direct destructionand burial of
bottom-dwelling species and disturbanceof fish throughoutthe water column within the
localized area. Due to their mobility, most fish would be expected to move out of a dredged
material burial area. The sediment plume following placement would also have potential short-
term water quality impacts that may also have indirect impacts on fish by temporarily altering
certain finfish behaviors, such as migration, spawning, foraging, schooling, and predator evasion
(O'Connor, 1991). Increased turbidity has also been associated with potential gill abrasionand
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respiratory damage (Saila, et al. (1971); Wilber & Clark (2001)). However, fish species may
avoid placement areas during periods of high turbidity (Packer, et al., 1999).

Sediment characteristics and the life stage of species affect how sensitive species are to
suspended sediment, with egg and larval stages tending to be the most sensitive (Johnson, et al.,
(2008); Wilber & Clark (2001)). However, these impacts are limited both in duration and
spatially due to the short time needed for dredged material to reach the bottom (Kraus (1991),
Dragos & Lewis (1993); Dragos & Peven (1994)). Saila, et al. (1971) also point out that
“aquatic animals are able to tolerate high concentrations of suspended sediments for short
periods” Since the tolerance level for suspended solids is high in shallow and mid-depth coastal
waters, and fish and lobster may experience major changes in turbidity during storms, Saila, et
al. (1971) conclude that mortality due to elevated sediment concentrations in the water column
resulting from dredged material placement is not likely. Followingthese turbid periods, finfish
and shellfish may be drawn back to a placement site by irregularities in the substrate and the
presence of new material containing infaunal organisms and other forage (EPA, 2004).

Physical changes to sediment characteristics would potentially result in habitat impairment or
enhancement, depending on the type of change and the benthic response. All of Long Island
Sound is mapped as EFH, and there are three listed endangered fish species that potentially could
occur at the unconfined open-water placement alternative sites. Previously, NMFS and USFWS
concurred with the findings of the 2004 Final EIS designationof the WLDS and CLDS stating
that the dredged material placement at these sites is not likely to adversely affect listed species or
EFH (EPA, 2005).

Unconfinedopen-water placement has the potential to impact marine mammals and reptiles,
which includes five endangered or threatened species of both whales and sea turtles, directly by
vessel strikes or by harassment during placement due to noise and sediment discharge.
Temporary sediment plumes may also cause avoidance of the local area. USFWS noted in the
designation of CLDS and WLDS that “no habitat in the project impact area is currently
designatedor proposed ‘critical habitat’ in accordance with provisions of the Endangered
Species Act (87 Stat. 884 as amended; 16 U.S. C. 1532 et seq.).” About 20 species of marine
mammals and reptiles may occur at these sites. The potential for vessel strikes is limited by the
slow speed of tugboat and barge operations. Recent ship speed reductions imposed on all vessels
65 ftand greaterin length have been found to be effective in reducing strikes to whales (Conn &
Silber (2013); NOAA (2013)). No strikes to endangered or threatened species or to dolphins and
seals are known to have occurred in the history of the DAMOS program. Potential adverse
impacts would be limited and of short duration.

The primary impacts to the water quality following dredged material placement are associated
with the residual particles that remain suspended from minutes to a few hours after the majority
of sediment has reached the seafloor. These impacts may be adverse (light reduction,
interference with biological processes) or beneficial (increase d productivity of specific species as
the suspended sediment may serve as a food source). The impacts of suspended solids on DO
water column concentrations are expected to be minimal. Although DO levels may temporarily
decline following placement in offshore areas, no major declines or persistent impacts have been
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observed for the placement of general sediment classes found in the northeastregion (Fredette &
French (2004); Johnson, et al. (2008)).

Other potential effects on the water column could include the release of nutrients from
discharged sediments. Nutrients in sediments are generally bound to the sediment and organic
particles and can occur in the pore water (water within the sediments) depending on the physical
and chemical properties of the sediment. In general, offshore coastal waters are nitrogen-limited
and not as biologically sensitive to placement-related nutrients compared to inshore lakes, which
are phosphorus -limited (Johnson, et al., 2008). The nitrogen TMDL for Long Island Sound, a
management tool to decrease nutrient loading and improve DO concentrations,does not even
mention material dredging or placement as a potential nutrient source (NYSDEC and CTDEP,
2000), as these are apparently insignificant relative to other sources such as rivers, wastewater
treatmentfacilities, and atmospheric deposition.

Similar to nutrients, water quality may be impacted by the release of contaminants from
sediment during placement; these impacts are expected to be limited and short-term. Sediment
testing of dredged material limits the degree of sediment contamination that is allowed at
designated sites and is designed to limit the potential release of contaminants during discharge
and placement. Contaminants may be sediment-bound or in pore water, and the sediment
affinity and release into the water column is influenced by characteristics of the contaminant
(severalare hydrophobic),as well as environmentalconditions (Jones-Lee & Lee (2005);
Eggleton & Thomas (2004)).

Available studies (Arimoto & Feng (1983); Gentile et al (1984); Peddicord (1988); Lee & Jones-
Lee, (2000); Fredette, et al. (1993)) conducted prior to the application of the current testing
requirements (EPA and USACE, 1991) demonstrate that some dredged material may result in
short-term, spatially limited increases in the bioavailability of contaminant compounds at or near
dredged material mounds. These studies did not find adverse impacts to organisms from dredged
material placement. In addition,extensive research by USACE from the 1970s on the release of
dredged material from hopper dredging found that “...of the over 30 chemical

parameters.. measured, including heavy metals a variety of organics and other constituents, only
ammonia and manganese were released from the sediments” as long as the sediment water slurry
was oxic (containeddissolved oxygen) (Lee & Jones-Lee, 2000). These studies also found that
if sediment slurry stayed anoxic, many contaminants were released. Due to the short exposure
time and limited release from even contaminated sediments, it was concluded that placement
from hoppers or mechanical dredging would not result in water quality problems (Lee & Jones-
Lee, 2000). During plume studies of Providence River dredged material placed at the RISDS,
water samples were collected and analyzed for toxicity within the first two hours; the analysis
found that “Neither the mysid (Admericamysis bahia) nor juvenile silverside (Menidia spp.) test
organisms exhibited a lethal response” after four days of exposure (ENSR, 2008).

Althoughbenthic recolonizationand resuspension of deposited sediments may potentially
contribute to bioaccumulation of contaminants, sediments associated with unacceptable risks are
not accepted for open-water placement. Through the use of risk-based evaluations to select the
appropriate management practices, it is expected that bioaccumulation of contaminants in tissues
(and subsequentrisks) would not increase significantlyover ambient conditions as the result of
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placement of dredged material. Therefore, it is expected that potential risks associated with
open-water placement alternative would either remain the same or possibly be reduced through
the addition of material with lower chemical concentrations than those currently existing in
surface sediments at sites that contain historic dredged material.

Under the unconfined open-water placement site alternative, transporting dredged materials for
placement would mvolve tug and/or workboat operations. Dredged material placement would
involve operation of dump scows during periods of placement activity and commutingvehicles
from workers’ travel to and from the dredging site, resulting in air pollutant emissions and
potential adverse noise impacts. However, given the short duration of the activity and great
distances between sensitive receptors and the alternative sites, potential air quality and noise
impacts would not be significantrelative to background levels.

The Field Verification Program (FVP) Mound: A key source of data for
effects of dredged material placement in Long Islan&ound

Dredged material placed in Long Island Sound must pass chemical and biological testing protocols, but
an evaluation of potential effects of contaminants in Long Island Sound is available as a worst-case
assessment. During 1982-1983, as part of the joint EPA/USACE FVP, the FVP mound was created in
the CLDS. Just over 72,000 CY of organic-rich, fine-grained sediment with heavy metals, PAHs, and
PCBs was placed at the site as part of a series of experimentsThe dredged material was demonstrated
to have both acute and chronic toxicity (Mortton, et al. (1984); Gentile, et al. (1988)). The mound was
not capped and has been used to evaluate a monitored natural recovery process of contaminated
sediments over the past three decades (Myre & Germano, 2007).

Comparison of acoustic surveys conducted in 1983, 2011, and 2014 demonstrated that the mound has
been stable with little physical change in over 30 years. Signs of active sediment transport have been
limited; no changes in large-scale features have occurred and about 2o 4 inches of new sediment from
natural deposition was observed over the mound in 2005 and in 2011.

In 2005, contaminant concentrations at the center of the mound were higher than reference areas and
tended to increase with depth, with the highest levels observed 6 to 8 inches below the surface Myre &
Germano, 2007). Even though some of the contaminants were above projected effects levels, the
maximum contaminant concentrations at the FVP mound in 2005 were found to be less than the
concentrations in the original dredged material; PAH concentrations declined from 142,000 pg/kg dw in
the source dredged material to a maximum of 27,570 pg/kg dw at the FVP mound in 2005. The

reduction in contaminants was attributed to active sedimentation combined with bioturbation, which in
effect dilutes the sediment with cleaner sediments from the water column, as well as sediment microbig
metabolism, which breaks down and transforms compounds (Myre & Germano, 2007).

Despite elevated contaminant levels, thdenthos and seafloor conditions observed at the FVP mound in
2011 were consistent with those at the reference areas, showing advanced recovery at the mound and n
indication of impairment (AECOM, unpublished). Similarly, in 2000, as part of the investigation for

the EIS for site designation, a sample located on the flank had results that were relatively consistent

with the flank in 2005 (Myre & Germano, 2007). Contaminant concentrations above the effects level
were measured in 2000, however, toxicity testing and benthic community analyses indicated no
significant differences in effects between the FVP mound and reference stations (EPA, 2004).
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Infrastructure Impacts

Placement of dredged material in open water can potentially affect existing or future
infrastructurewithin Long Island Sound. Submerged utility lines (electrical, telecommun -
ications, gas pipeline) transit the Sound along approved corridors (Figures 4-68 thru 4-70) (EPA,
2004). Utility corridors are establishedto restrict disturbance of the seafloor above the buried
lines and to allow utility access to repair or inspect lines. Any utility lines that exist within open-
water alternatives could be buried by dredged material, which would make inspection and repair
more difficult but is not likely to directly affect buried lines. Designation of open-water sites
will restrict the establishment of new utility corridors in order to avoid disturbing placement
sites.

The temporary transit of barges from harborregions to and from the alternativesites and

discharge at the site may displace shipping as well as recreational and commercial vessels in the
transit area and at the alternative site, resulting in potential short-term impacts. Navigation lanes
can be established across placement sites. In practice, all open-water placement sites need to be
managed to ensure that adequate water depths are maintained to minimize impacts to navigation.

Cultural Impacts

Shipwrecks located in or adjacent to potential open-water placement site alternativeswould be
affected by burial from dredged material placement. Shipwrecks that have not been clearly
located or identified could be obscured by burial but would also be protected from disturbance.
The use of sites for dredged material placementis not likely to resultin increasederosion or
displacement of cultural artifacts, but site locations should be sited to avoid conflicts. Any
cultural and archacological resources that may have been present within existing placement sites
have been previously disturbed or are currently protected from any further impacts resulting
from prior placement activities (EPA, 2005).

SocioeconomicImpacts

Under the open-water placement alternatives, potential adverse impacts could occur from
competing uses of the water system from nearby shipping lanes or aquaculturesites. During
material placement, special precautions may need to be imposed during shipping activity near the
alternative sites. Populationconcentrationsnear the open-water sites support heavy boat traffic
and recreational use of the water system in which the sites are located. Material placement
activities at the site could disrupt recreational use or pose boating hazards to the public unless
proper precautions were taken. Placement activities could disturb the aesthetic quality of open-
water views in the short term; however, longterm aesthetics are not expected to be impacted
because the sites would be submerged under water.

Beneficial Impacts

Potential benefits from the implementation of open-water alternatives could accrue to
infrastructure resources and to regional employment. An indisputable long-term beneficial
consequence of any dredged material placement activity is that dredging (and therefore dredged
material placement) allows for the continued operation of the ports and harbors within Long
Island Sound. Placement of material for open-water alternatives may increase employment for
tug/barge operators and operators of heavy machinery during periods of placement activity.
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Placement of dredged material could reduce surface sediment contaminants and potential
bioavailability by burying historic dredged material. Introducing fresh dredged material into an
area may serve as a food source for the benthic community and benefit the marine food web.
Increasingthe diversity of the seafloor topography may also benefit demersal marine life.

Confined Open-Water Placement
Physical Impacts

Physical impacts from confined open-water placement would be similarto those associatedwith
unconfined open-water placement, except for impacts to water depth and sediment transport.
Because this alternative type involves placing material within an existing depression in the
seafloor or a low area created by the circular placement of sediment mounds, the material is
expected to be more stable and less subject to transport away from the site. In cases where a pit
1s being filled, there would be no impact to water depth or resulting impacts to boat traffic or
navigation after placement operations were complete.

Environmental Impacts

Environmental impacts from confined open-water placement would be similar to those
associated with unconfined open-water placement, described above.

InfrastructureImpacts

Infrastructure impacts from confined open-water placement would be similar to those for
unconfined open-water placement.

Cultural Impacts

Cultural impacts from confined open-water placement would be similar to those for unconfined
open-water placement.

Socioeconomic Impacts

Socioeconomicimpacts from confined open-water placement would be similar to those for
unconfined open-water placement. In addition, nearby oyster and clam beds may be disturbed or
destroyed by material placement actions, with a subsequentloss of employmentin the
commercial or recreationalfisheries dependentupon those sites.

Beneficial Impacts

Potential benefits from the use of confined open-water placement alternatives would be similar
to those for unconfined open-water placement.

In cases where confined open-water placement occurs in an existing pit or depression on the
seafloor, there exists the potential to increase or enhance habitat for benthic invertebrates and
shellfish when the depth of the pit is restored to the ambient depth by filling the depression with
dredged material. The potential for an increase in habitat diversity for fish species also exists
because placement activities could create bathymetric variations.
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5.1.2 In Harbor CAD Cell Impacts

CAD cells have become a preferred option for the management of dredged material that is
contaminated and not suitable for open-water placement or beneficial use (Fredette,2006). CAD
cells are constructed to reduce the risk from exposure to contaminated sediments by storing them
in a depressionin the bottom of an aquatic system, then isolating them with a capping layer of
sediment. They may be constructed from naturally occurring bottom depressionsor from sites
from previous mining operations (e.g., beach nourishment borrow sites); alternatively, they may
be created expressly for containment by sediment excavation (Fredette,2006). Other than some
minor consolidation, CAD cells have been shown to be physically stable, with benthic recovery
consistentwith ambient areas in the Boston Harbor and four other New England harbors :
Norwalk and New London, Connecticut; Providence, Rhode Island, and Hyannis, Massachusetts
(ENSR (2007); USACE (2012a); USACE (2012b)). CAD cells have also been used in Newark,
New Jersey; Los Angeles, California; Bremerton, Washington; and Hong Kong, China (Fredette,
2006). There are impacts associated with construction (where required), and there are impacts
associated with the placement of dredged material within CAD cells for both constructed and
natural depressions.

Physical Impacts

The CAD cell alters the existing sea floor and may change the existing sediment grain size and
TOC throughthe potential removal of sediments during construction(which would have to be
moved and placed elsewhere) as well as placement of the dredged material. For example, there
would likely be impactsto sedimentswhere native fine-grained sediments are replaced by more
granular, sandy material used to cap the CAD cell. Anchoring of dredges during construction
would temporarilyphysically disturb the seafloorand may have long-lasting impactsif
compaction occurs, which would depend on the seafloor characteristics . There may be increased
turbidity after dredged material discharge, but this has been previously found to dissipate rapidly
(Lyons, etal., 2006), (ENSR, 2008). .

Because operations at the CAD cell would be below the sea floor elevation, modificationof
wave energy regimes would be limited comparedto a structurerising above mean high water.
Therefo re, there would generally be no impactsto littoral drift patterns/rates,currents,and waves
as CAD cells were filled to ambient sea floor elevation.

Environmental Impacts

Excavation of the CAD cell and operation (dredging, filling, and capping) under the in-harbor
CAD cell alternatives would destroy and/or bury any bottom-dwelling resources living within the
footprint area. Resources in the adjacent areas (i.¢., the surrounding environment) have the
potential to be indirectly affected through sedimentation and increased water column turbidity.
These impacts would be greatest for sedentary/immobile resources (e.g., wetlands, SAV, benthic
infauna, shellfish) Species such as fish and lobster are mobile enough to avoid the descending
material and could burrow out from beneath a modest thickness of deposited material. During
constructionof the CAD cells in the Providence River channel, sediments were found to
dissipate quickly, with the bulk of plumes settling within the cell (ENSR, 2008). The benthic
community would also experience short-term impacts from anchoring disturbance and possibly
long-lasting localized habitat impacts if anchoring compacts sediment. It is anticipated that the
reduction in diversity and abundance of benthic infauna and shellfish populations within the site
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would be short-term. Recoveryto levels similarto pre-placement would likely occur within
monthsto several years, as documented at other dredged material alternative sites in Long Island
Sound (USACE, 2012b).

Federal and state-listed species, including marine mammals and reptiles, may experience
harassment during constructionand operation of the CAD cells. However, these organisms are
not likely to be found in the nearshore area, particularly in harbor areas, and the same vessel
traffic that would create noise and disturb these animals would also likely deter them from
entering the area as well. Turbidity would increase during constructionor dewatering; however,
best management practices would limit the potential for this effect to impair water quality and
habitat.

CAD cell operationshave the potential to permanently change the habitat if the CAD cell were
capped with sediment that differs from the native material. The eventual placement of a cap of
suitable dredged material on the CAD cells would limit bicaccumulation of any contaminants in
the dredged material and would allow a stable benthic community to develop. There 1s also a
potential for habitat enhancement for fish and shellfish because bathymetric variations could
potentially increase habitat diversity. For example, CAD cells created using an existing
depression would create habitat by filling the depression to ambient depth.

Placement of dredged material could increase turbidity and contaminant concentrations within
the residual plumes, potentially leading to intermittent, short-term changes in water quality.
Under worst-case conditions, the potential for such water quality impacts would rise. During
constructionof the Boston CAD cells, all of the resuspensionwas relatively low, with the most
significantresuspensionoccurring during the initial capping of uncapped sediments and
decreasing resuspensionin subsequentcapping layers (Lyons, etal., 2006). CAD cells are
generally constructed in environments where hydrodynamic characteristics are relatively static
(1.e., limited wave action and wave-induced currents); under such conditions, dispersion of
dredged material during placement or capping would likely be reduced when compared with
more dynamic conditions. The thickness of the sediment cap (where a cap 1s deemed necessary),
the equipmentand dredging techniques selected, and the placement schedule with respect to tidal
currents could be used to minimize water quality impacts at the in-harbor CAD cell alternative
sites.

Constructionand operation of in-harbor CAD cell sites would involve the use of tugs to haul
CAD cell materials; tugs with dredges to dredge CAD cells during construction; and tugs and/or
workboats to transport dredged materials, dump scows, and commuting vehicles for workers
traveling to and from the dredging site during placement activities. These equipmentand vehicle
operationswould generate air pollutantemissions and noise impacts in areas around these cells.
However, given the short duration of the activity around the alternative sites, potential air quality
and noise impacts are anticipated to be less than significant.

Infrastructure Impacts

Impactsto infrastructureresources (e.g., mooring areas, navigation channels, ports, coastal
structures, cable/power/utilitycrossings, recreational areas, aquaculture,and dredged material
alternative sites) present within the footprintofthe CAD cell could include direct interference or
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burial. However, these impacts are not likely, since cell sites would ideally be located to avoid
coastal areas where such infrastructure resources are present. Vessel traffic may be impinged at
mooring areas, navigation channels, ports, and recreational areas at or near the alternative site
during CAD cell construction and operation This impact would be short-term and would cease
once placement operations were completed. Particle settling during placement operationscould
potentially deposit sediment at resources adjacent to the CAD cell. Filling the CAD cell to
ambient sea floor would have no undermining/erosion impacts to nearby infrastructure resources.

Cultural Impacts

Excavation and operation (dredging, filling, and capping) under the in-harbor CAD cell
alternatives would destroy and/or bury any cultural resources (such as shipwrecks and
archacological resources) present within the footprint area. However, CAD cells would not be
sited or constructed on a footprint that contained cultural resources, so these impacts would be
avoided with proper project planning. Because the CAD cells would not protrude from the
seafloor surface, there would be no visual impacts associated with this alternative type. While
the CAD cell was being filled, increased sedimentation could impact cultural resources;
however, this impact is expected to be of short duration and would be confined to the immediate
vicinity of the CAD cell. Historic districtswould not likely be impactedby CAD cells because
changes in bathymetry would not result in wave focusing or increased erosion along the
shoreline where these resources would be located.

Socioeconomic Impacts

Under the in-harbor CAD cell alternatives, adverse socioeconomicimpacts could occur. Nearby
major ferry routes and shipping lanes may be interrupted by construction of CAD cell sites.
Recreational boating could be interruptedduring constructionactivity. Aquacultureof shellfish
could potentiallybe lost or disturbed, with subsequentloss of employment from commercial or
recreational fisheries dependent upon those sites. Placement activities could disturb the aesthetic
quality of harbor views in the short term; however, long-term aesthetics are not expected to be
impacted because the cells would be submergedunder water.

Beneficial Impacts

Over time, potential benefits from use of in-harbor CAD cells could accrue to man-made
resources and to regional employment. A long-term beneficial consequenceofany dredged
material placement activity is that dredging (and therefore dredged material placement) allows
for the continued operation of the ports and harbors within Long Island Sound. Also, potential
positiveemployment impacts could accrue to the region from constructionand use of in-harbor
CAD cellssites for tug/barge operators and operators of heavy machinery.

In cases where CAD cells are constructedusing existing pits or depressionson the seafloor, there
exists the potential to increase or enhance habitat for benthic invertebrates and shellfish when the
depth of the pit is restored to the ambient depth by filling the depression with dredged material
The potential for an increase in habitat diversity for fish species also exists because placement
activities could create bathymetric variations.
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5.1.3 CDF Impacts
Island and Shoreline CDF Impacts

Like CAD cells, CDFs are a means for managing contaminated sediments. A CDF is a diked
enclosure having structures that retain dredged material solids. Because of their location in
shallow water environments, impacts from dredged material placement in island CDFs and
shoreline CDFs are generally anticipated to be similar, except for habitat conversion (see below).
Differences between individual alternatives would be expected when different resources are
present. In cases where resources unique to a specific alternative are present, more specific
assessments of environmental consequences will need to be performed.

Physical Impacts

The CDF would alter the existing sea floor topography and shoreline. It may also change the
existing sediment grain size and TOC, if the physical properties of the cap material were
different from the native sediments. For example, there would likely be impacts to sediments
where native fine-grained sediments are replaced by more granular, sandy material used to cap
the CDF. Because CDFs change the shoreline and the nearshore sea floor elevation, wave
energy regimes are altered; therefore, littoral drift patterns/rates, currents, waves, and sediment
transport are impacted as the CDFs are filled to elevations above mean sea level. In some cases,
island CDFs may decrease littoral drift landward of the CDF. Shoreline CDFs may even disrupt
littoral drift rates by creating a barrier to sediment transport. However, both alternativesmay
also result in increased channelization by increasing currents and scouring through narrow
channels between the island CDF and the shoreline or, in the case of shoreline CDFs, by
deflecting currents. Lastly, nearshore wave energy may increase or decrease, dependingon
whether the CDF creates a steeper or shallower beach profile and whether the CDF provides
shelter for other nearby shoreline areas.

Environmental Impacts

Dike constructionand operation (dredging, filling, and capping) of the island and shoreline CDF
alternatives would destroy and/or bury any bottom-dwellingresources living within the footprint
area. Resources in the adjacent areas (i.¢., the surrounding environment) have the potential to be
indirectly affected through sedimentation and increased water column turbidity during CDF
construction. These impacts would be greatest for sedentary/immobile resources (e.g., wetlands,
SAV, and benthic infauna, including shellfish). Mobile species, such as fish and lobster, may be
able to avoid dike construction,but any organisms within the diked footprint would be buried by
the descending material being placed within the dike. Impacts to plankton during construction
are anticipated to be temporary and short-term.

CDF constructionand operationsare expected to permanently change habitat within the project
footprint, creating habitat for terrestrialand intertidalecologicalcommunities Outside of the
project footprint, impact to the diversity and abundances of subtidal benthic invertebrates is
anticipated to be temporary and short-term. Recovery to levels similar to pre-placement would
likely occur within months to several years, as documented at other dredged material placement
sites in Long Island Sound. Recovery of vegetative resources in the project area would depend
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on changes in geomorphologyand hydrology (wetland plants) or water depth and turbidity
(SAV), as well as the specific design objectives, which may include habitat restoration.

Marine mammals and reptiles may experience harassmentduring constructionand operation of
the CDFs. However, their occurrence in nearshore areas, particularly in harbor areas, is unlikely.
Furthermore, the noise created by operationsand vessel trafficwould likely deter these animals
from entering the area. Turbidity and contaminant leaching would increase during construction
or dewatering; however, best management practices would limit the potential for these effects to
impair water quality and habitat. Construction of CDFs could also permanently alter or convert
any EFH thatis present. Impacts to Federal and state-listed terrestrial species are not expected
because project footprints are currently inundated.

Under the island/shoreline CDF alternatives, there could be directimpactsto MPAs if the project
footprint and an MPA overlap. However, the creation of island CDFs could also provide
protection from wave energy, and shoreline CDFs could enlarge a coastal MPA. Both shoreline
and island CDFs could also create bird feeding and nesting habitat, although constructionand
operation of a shoreline CDF could also result in short-term impacts to shorebird feeding and
nesting areas from harassment and displacement.

When contaminated dredged material is placed in a CDF, contaminants could be mobilized in
leachate that could be transported to the site boundaries by seepage. Subsurfacedrainageand
seepage through dikes may reach adjacent surface water and groundwater and act as a source of
contamination , if not properly managed. Intermittent, short-term changes in water quality could
potentially occur within the residual plumes following placement of unsuitable dredged material
with a greater potential for water quality impacts under worst-case conditions However, CDFs
are usually effective at containing sediments within the dike during placement, and these impacts
are unlikely. Wildlife could experience direct short-term exposure to unsuitable sediments
within the CDF during placement before the CDF cap is in place; however, the noise and activity
during operation would most likely deter wildlife from enteringthe CDF area. Operational
controls can also be used to minimize releases and exposures.

Constructionand operation of island and/or shoreline CDFs could involve the use of tugs to haul
CDF materials ; tugs with dredges to construct CDFs during construction;and tugs and/or
workboats to transport dredged materials, dump scows, and commuting vehicles for workers
traveling to and from the CDF sites. Dredged material may also be pumped directly to the CDF
using pipelines or may be pumped directly from a hopper dredge to a CDF. These placement-
related activities would generate air pollutant emissions around the CDF sites, and noise from
these activities could potential ly affect sensitive receptors along shorelines. Adverse impacts
would likely be greater around the shoreline CDF sites because sensitive receptors are more
likely to be found along shorelines however, potential air quality and noise impacts would be
short in duration and are anticipated to be less than significant.

InfrastructureImpacts

Impacts to infrastructure resources (e.g., mooring areas, navigation channels, ports, coastal
structures, cable/power/utilitycrossings, recreational areas, aquaculture, and dredged material
alternative sites) present within the footprint of the CDF could include direct and permanent
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mnterference or burial. Direct impacts to ports, however, are not anticipated, since shoreline
CDFs would be sited to avoid coastal areas where ports are present. Vessel traffic could be
impinged at mooring areas, navigation channels, ports, and recreational areas near, but not
within, the alternative site during CDF construction and operation. Thisimpact would be short-
term and would cease once placement operations were completed.

Cultural Impacts

Constructionand operation of island and shoreline CDFs would destroy and/or bury shipwrecks
present within the footprint area. Impacts to archaeological sites are not anticipated because no
archaeological sites were identified at any of the island or shoreline CDF alternative sites. There
would be short-term visual impactsto historic districts during CDF constructionand operation.
Historic districts could also be impacted by CDFs because changes in bathymetry could result in
wave focusing or increased erosion and channelization along the shoreline where these resources
are located.

SocioeconomiclImpacts

Under the island/shorelineCDF alternatives, adverse socioeconomicimpacts could occur. Island
and shoreline CDFs could disrupt or destroy shellfish aquaculture by creating land masses in
open water, and commercial or recreational fisheries that harvest those sites could experience
consequentialloss of employment Short- and long-term degradation of an open-water visual
aesthetic is possible from land mass creation. Recreational boating may be interrupted during
construction or precautions may be required to ensure public safety during construction of island
or shoreline CDFs.

Beneficial Impacts

Over time, potential benefits could accrue to man-made resources, regional employment, and
revenue from creation of CDFs. Dredging (and therefore dredged material placement) allows for
the continued operation of the ports and harbors within Long Island Sound. Potentialpositive
employmentimpacts may occur from constructionand use of site for tug/barge operatorsand
operatorsof heavy machinery. No change to tax revenue/property values is expected during the
lifespan of island or shoreline CDFs. However, dependingon their proximity to other land uses
and demand for available vacant land, created land masses may produce opportunitiesfor
development at the end of the facility’s useful life as a placement area.

The construction of shoreline and island CDFs may potentially create a physical benefit by
modifyingthe littoral drift, currents, and waves at the CDF location, depending on engineering
of'the site. These changes may decrease shoreline wave energy and erosion, thus increasing
SAV habitat, for example. Shoreline accretiondue to wave sheltering could also enhance other
shoreline habitats, including those found in MPAs. Bathymetricvariationsresulting from the
creation of CDFs have the potential to increase habitat diversity for fish species, which has the
potential to provide new or enhanced fisheries habitat and feeding areas for marine mammals.
Depending on the specific project, there may be the option to incorporate habitat enhancement
for upland and coastal wildlife and birds and for Federal and state-listed species into the final
project design.
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5.1.4 Landfill Placement Impacts

Landfills are facilities licensed and operated to accept waste. Some landfills are licensed to
accept hazardous materials; others will accept only clean fill or construction and demolition
material . In the past, unlined landfills were common, but these types of facilities have become
increasingly rare due to increased water resource protection regulations.

Commercial fill material typically requires testing to characterize potential contaminants before
placement is approved; during operation, freshly added waste material is generally covered daily
(daily cover). Landfill areas that are inactive are covered to a greater extent (intermediate or
temporary cover); after a landfill reaches its design capacity, a final cover is placed over the
waste for long-term environmental protection after the material to be covered has stabilized.
Final cover designs must address infiltration,drainage, vegetation,and erosion considerations.

Physical Impacts

Dredged material placed at a landfill site as waste would be placed along with other waste
streams entering the facility. The dredged material would reduce the remaining landfill capacity
and may require the placement of cover material to meet final design specifications. Landfills
considered as alternative placement sites are active, disturbedlocations so there would generally
be no additional physical impacts associated with the dredged material placement beyond the
current operation and managementof the landfill.

Environmental Impacts

Landfill placement of dredged material is unlikely to have direct impacts to wetlands, birds,
terrestrial wildlife, or threatened and endangered species since the alternative site would already
be an established and operating landfill.

Dredged material placed at landfill sites as waste could potentially affect groundwaterand
surface water quality in the immediate area. In the case of coastal marine dredged material,
additional salt and any leachable chemicals in the dredged material may require leachate
management practices that prevent erosion or the deposition of materialin adjacentresources.

Cover specifications may be necessary to minimize risk to environmental resources and would
vary, dependingon whether the design requiresa daily, intermediate, or final cover. For
example, daily cover is a minimal coveringto deter wildlife scavengingand to control odor,
wind-blown dust, and litter. An intermediate cover is generally a thicker, more permanent
covering and may be designedto allow infiltration to enhance bioreactions. Final cover designs
would address a more complete encapsulation of internal waste material while minimizing
(precipitation)infiltrationand cover erosion.

Secondary impacts associated with landfill placement would include the effects associated with
material dewatering (dewatering fluid management, possible equipment emissions at the
dewateringsite) and transportation(emissions). Impacts from construction equipment emissions
at the alternative sites are not considered because landfill operations will take place whether the
waste material used is dredged material or is fill and debris from non-dredging sources.
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This potential alternative would involve various activities associated with construction and
placement elements. These activities would cause the following air quality effects:

* Criteria pollutant emissions, hazardous air pollutants (HAPs), and GHG emissions would
result from constructionand placement activities such as:
- Use of diesel- and gas-powered equipment such as tug, dredge, dozer, loader, booster
pump, work boat, dump scow engine, etc.
- Materialdelivery and dump trucks.
- Constructionworkers’ commute vehicles.
* Fugitive dust would be generated by on-land constructionand placementoperations.

Impactson local noise levels during placementactivities would include noise from equipment
operatingat the projectsite and delivery vehicles travelingto and from the site. These impacts
would also vary during placement, with the highest impacts likely occurringduring any
necessary earth movement phases due to the use of heavy constructionequipment such as
excavators, loaders, etc.

The noise impacts from operation of equipment and vehicles would be essentially temporary.
Noiselevelsrelated to the equipmentactivities would vary with the type of equipmentbeing
used. Table 5-1 shows typical noise levels for various types of heavy constructionequipment. It
1s anticipated that the principal equipment types that would be used include compressors,
excavators, dredgers, and cranes. Because not every type of equipment would be used at a given
time, noise levels would vary over the duration of placement activities.

Noise levels generated by constructionequipment (or by any point source) decrease at a rate of
approximately 6 dB per doubling of distance away from the source. For instance, at a distance of
200 ft from a noise source, the noise levels would be about 12 dB lower than the 50-ft reference
distances shown in Table 5-1.

Dewatering of dredged material would potentially involve the operationof loaders, dozers, and
workers’ commutingvehicles at dewatering and landfill sites under this alternative. Trucks
would be used to transport dredged materials for landfill placement. These equipmentand
vehicle operations would result in air pollutantemissions and noise impacts around the selected
alternative site and along truck routes. Dependingupon the scale and duration of landfill
placement and/or landfill cover/capping activities at the selected sites and the sensitivity of the
land around these sites, adverse air quality and noise impacts could be of concern.

On-road truck operationsassociated with materialtransport to and from landfill sites would also
result in adverse air quality and noise impacts, particularly at sensitive land areas immediately
adjacent to truck routes.

Infrastructure Impacts

Any dredged material placed at landfill locations could require the use of significantoverland
transportation resources, depending on the distance between the project site and the landfill
location. This impact would be short-term and would cease once placement operations were
completed.
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Cultural Impacts

It is unlikely that historic districts or archacological resources are located at landfill placement
sites ; therefore, no direct destruction of, or visual impacts to, cultural resources are anticipated
under these alternatives.

Table 5-1. Typical Construction Equipment Noise Levels (ABA at 50 Ft).

Equipment Type Typical Noise Levels'

Earthmoving:
Loaders 85
Backhoes 80
Dozers 85
Scrapers 89
Graders 85
Truck 88
Pavers 89
Roller 74
Material Handling:
Concrete Mixers 85
Concrete Pumps 82
Cranes 83
Derricks 88
Stationary:
Pumps 76
Generators 81
Air Compressors 81
Impact:
Pile Drivers (impact) 101
Pile Drivers (Sonic) 96
Jack Hammers 88
Pneumatic Tools 85
Other:
Saws 76
Rock Drill 98
Tug’ 85
Workboat® 84
Dredger 85
Source: Federal Transit Administration(2006).
1dBA at ~50 fi.

2USACE and Los Angeles Harbor Department (2014).

Socioeconomic Impacts

Potential adverse effects from the transport of clean material to landfill sites would depend on
the dewateringsite location and the length of travel routes, route s taken, and volume of material
transported. The increased number of trucks along the route could produce additional traffic
congestion, noise, and air quality impacts to surroundingareas.
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Beneficial Impacts

Over time, potential benefits could accrue to man-made resources, regional employment, and
personal revenue from the placement of dredged material at landfill sites. A long-term beneficial
consequenceof any dredged material placement activity is that dredging (and therefore dredged
material placement) allows for the continued operation of the ports and harbors within Long
Island Sound. Employment of truck drivers and heavy equipment operators at origin and
destination sites could increase but would be limited to the extent that material is available or
quantity is needed for a site. Some sites require daily capping, which could increase
employmentamong truck drivers and operators of heavy machinery handling the material;
however, the increase would be temporary. Some sites could require only final capping, while
other sites could receive material over the long term. Employment would correlate with the
quantity and use of material placed at specific sites. Revenue from tipping fees would accrue to
the owner/operatorof the site.

Environmental benefits that could result from placing dredged material within an existing landfill
include the isolation of potentially contaminated material and the placement of material within a
location that 1s already disturbed and has existing infrastructure to effectively contain and isolate
the material.

5.1.5 Beneficial Use Impacts
Nearshore Bar/Berm Placement Impacts

Nearshore berms are submerged, high-relief mounds, generally built parallelto the shoreline
They are commonly constructed of sediment removed from a nearby dredging project. There are
typically two types: feeder berms and stable berms. Feeder berms are transient features that
contain predominantly clean sand placed in the nearshore zone directly adjacent to a beach.
Stable berms are generally longer-lasting features constructedin deeper water or low-energy
environments, where sediment transport 1s limited. These berms could be constructed with finer-
grained material since the environment is not conduciveto wave or current-induced sediment
transport.

Physical Impacts

The greatest physical impact associated with nearshore bar and berm placement would be the
intentional change in bottom topography associated with placement. The change in bottom
topography would in turn result in decreased wave energy, nearshore current patterns, and littoral
sediment transport In some cases, feeder berms would be created in areas where sustained
landward transportof sediment would result in beach accretion. However, this could also reduce
or increase littoral transport of sediment. There is also a potential for channelizationof tidal
flow because the bar or berm would divert tidal flow through the deeper areas between bars or
berms. This channelizationcould potentiallyresult in greater erosion through the deeper
channels as the increased current energy causes more scouring. Dependingon the distance from
shore, bars and berms could also result in greater wave energy (as the shoaling would cause
waves to break over the bars and berms) or decreased wave energy (since the energy would be
dissipated over the bars and berms rather than at the shoreline).
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Under the nearshore bar/berm placement alternatives, the placed material must first be
determined to be compatible with the nearshore and beach sediments at the placement location.
However, it would still be possible to have changes in sediment grain size distribution and TOC.
Grain size distribution would also be influenced by any changes in tidal current and wave
energy, which would affect sediment transport.

Environmental Impacts

Dredged material resuspensionwould result in short-term impacts to water quality, and material
placement would increase turbidity. Turbidity could also increaseas a result of increased
sediment transport caused by channelized currents or focused wave energy. Phytoplankton could
be impacted by the decreased light penetration that would result from the increase in turbidity,
and both phytoplank ton and zooplankton could sustain short-term impacts from entrainment
during placement.

Direct destruction of SAV, wetlands, and benthic invertebrate populations, including shellfish
populations, would occur through burial when material is deposited directly on these resources .
In addition, there is the potential for direct destruction of fish that are Federally managed and for
habitat impairment from the physical change in sediment characteristics or water depth. For
SAV and wetlands outside of the bar or berm footprint and for nearby MPAs, there is the
potential for increased sedimentation from changes in sediment transport processes or increased
erosion from increased tidal or wave energy, both of which can also temporarily impact water
quality because of increased turbidity.

During placement of dredged material, marine mammals and reptiles could potentially be
subjected to strikes or harassment. Other threatened and endangered species could also be
destroyed or buried if the species were immobile and were located within the bar or berm
footprint. Habitat impairment could also occur under certain conditions: if resource habitat were
located withinthe bar/berm footprint; if the migration of bar/berm material changed shoreline
substrate, or if the bar/berm caused sedimentation or erosion.

Nearshore bar/berm placement could be accomplished in close proximity to a dredging site.
Dredged materials could be transported by pumping or by barge/tug and could be placed using
equipment at the site. Air quality and noise impacts could be of potential concern, depending on
factors such as:

* The volume of material to be placed

+ The distance to the alternative site

* The duration of placement activity

* The sensitivity of land uses immediately adjacent to the selected sites and/or transporting
routes

Air quality and noise impacts would likely be of short duration and would be less than
significant.
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InfrastructureImpacts

Nearshore berm sites close to navigation channels could have an adverse impact on navigation
due to shoaling Utilities could also be buried during placement. Another potential impact
would be changes in current patterns and wave energy that could result in erosion or deposition
around docks, recreational areas, dredged material facilities, aquaculture facilities, and other
coastal structures.

Cultural Impacts

During dredged material placement, cultural resources could potentially be destroyed, buried, or
disturbed. Changes in local sedimentation or erosion due to changes in littoral drift, shoreline
erosion due to wave-focusing, or runoff during dewatering could also result in burial or
disturbance. These changes could impact local aquaculture operations, recreational activities,
and waterborne commerce. In addition, during placement activities, there would be a temporary
adverse impactto aestheticquality.

Socioeconomiclmpacts

Under the nearshore bar/berm alternatives, shellfish aquaculture could potentially be disrupted or
destroyed, resulting in a consequential loss of employment dependent on those aquatic resources.
Waterborne commerce and recreational boating activity could also be disrupted Submerged
pipelines could be within the construction area of the sites and could be at risk if they were
disturbed by construction activities. Some short-term aesthetic value losses would be possible
during constructionof the nearshore bars/berms. Nourishmentof public beaches could result in
more visitations and increased traffic in the immediate area.

Beneficial Impacts

Under the nearshore bar/berm alternatives, potential benefits could accrue over time to man-
made resources, visual aesthetics, public services and facilities, regional employment, and public
revenue. Dredging (and therefore dredged material placement) allows for the continued
operation of the ports and harbors within Long Island Sound. Allowing littoral drift to nourish
beaches would likely resultin a more developed beach profile, thereby reducing damage to
propertiesborderingthe beach during coastal storm events. Nourishment and reestablishment of
beach areas could result in long-term visual aesthetic benefits, as well as contributeto greater
recreational utility and public enjoyment of sites. Other ecosystem services could accrue to the
population at large. Employment could increase for barge and tug operators and heavy
machinery operators involved in the placement of material. If nourishmentof beachfronts
produced additional usable beach area and encouragedrecreational usage, public revenues could
increase from associated visitation fees.

A number of physical benefits would result from the constructionof both feeder berms and
stable berms. If feeder berms were constructed, new sediment would be introduc ed to the littoral
system, beaches would be nourished through onshore sediment transport, and nearshore wave
energy, and therefore shoreline erosion, would be reduced. If stable berms were constructed,
wave energy along the shoreline would be reduced, resulting in lower shoreline erosion.
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These physical benefits could lead to environmental benefits, such as increasing SAV habitat
through wave sheltering. Shoreline accretion due to reduced wave energy and erosion could also
enhance other shoreline habitats, includingthose found in MPAs. Bathymetric variations
resulting from the creation of nearshore berms have the potential to increase habitat diversity for
fish species, which has the potential to provide new or enhanced fisheries habitat and feeding
areas for marine mammals. Depending on the specific project, there could be the option to
incorporate habitat enhancement for upland and coastal wildlife and birds into the final project
design.

Nearshore berms also could result in beneficial impacts to nearby cultural resources and
infrastructure through reduced wave energy and shorelineaccretion, thereby reducingthe risk of
storm damage and erosion to these resources.

Beach Nourishment Impacts

The term “beach nourishmenf’ generally refers to the process of adding sediment, also known as
“beach fill,” to a beach and/or dune system. In general, there are two types of beach nourishment
projects:

+ the beneficial use of clean, compatible sediment from a nearby dredging project to
augment the volume of a beach or dune by directly placing sand either on the beach/dune
or in the nearshore, where it can act as a source of sediment for the beach/dune system,
and

* adesigned, engineered project where a specified volume of sand is added to a beach/dune
system to provide a desired level of storm damage protection and flood control.

Physical Impacts

The greatest impact associated with beach nourishmentis the change in beach profile. Although
the profile change is intentional, it can either dissipate or focus wave energy, change littoral
currents and sediment transport, and result in shoaling.

The most important factor for beach nourishment projects is the grain size distribution of the
source material as compared to the native beach material, also referred to as sediment
compatibility. For dredging projects, state policy requires that clean, compatible sediment be
placed on adjacent beaches to keep the material in the littoral system. Althoughthe placed
material must first be determined to be compatible with the nearshore and beach sediments at the
placement location, it would still be possible to have changes in sediment grain size distribution
and TOC. Grain size distribution would also be influenced by any changes in littoral current and
wave energy, which would also affect sediment transport. Note that locationis important If
sediment were placed where it would not be stable due to its incompatibility, then unintended
adverse impacts on eelgrass, shellfish beds, salt marshes, or the dredge channel could result.

Environmental Impacts

Dredged material resuspension would result in short-term impacts to water quality, and material
placement would increase turbidity. Turbidity could also increase as a result of increased
sediment transport caused by channelized currents or focused wave energy. Phytoplankton could
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be impacted by the decreased light penetrationthat would result from the increase in turbidity,
and both phytoplankton and zooplankton could sustain short-term impacts from entrainment
during placement.

Direct destruction of SAV, wetlands, and benthic invertebrate populations, including shellfish
populations, would occur through burial when material is placed directly on these resources. In
addition, there is the potential for short-term impactsto fish that are Federally managed (from the
temporary decrease in water quality) and for habitat impairment (from the physical change in
sedimentcharacteristicsor water depth). For SAV and wetlands located outside of the

placement footprint and for nearby MPAs, sedimentation could increase or decrease as a result of
changes in the littoral transport of sediment.

Under the beach nourishmentalternatives, marine mammals and reptiles could be subjected to
strikes or harassment during placement of dredged material. Other threatened and endangered
species could also be destroyed or buried if the species are immobile and are located within the
placement footprint, and shorebird nesting habitat could experience adverse impacts. During
dredged material placement, wildlifethatuse the beach could be temporarily displaced.

Beach nourishmentcould be accomplished in close proximity to a dredging site. Dredged
materials could be transported by pumping or by tug or truck for placement if needed, and
materials could be placed using equipment at the site. Air quality and noise impacts could be of
potential concern, depending on typical factors such as:

* The volume of material to be placed

» The distance to the alternative site

* The duration of placement activity

* The sensitivity of land uses immediately adjacent to the selected sites and/or transporting
routes

Air quality and noise impacts would likely be of short duration and would be less than
significant.

InfrastructureImpacts

Impacts to infrastructure from beach nourishmentinclude potential impacts to utilities, mooring
areas, aquaculture beds, and coastal structures from burial or increased sedimentation. Upland
dewatering of material could requiretruck hauling and the use of publicroadways for transit,
resulting in potential increased traffic congestion. Nourishment could encourage more
visitations and increased traffic in the immediate area.

Cultural Impacts

Where archaeological sites are present nearby, there is the potential for increased sedimentation
or erosion from changes in current and wave energy and changes in sediment transport
Aesthetic quality would be temporarily reduced and recreational activities would be temporarily
disrupted Impacts to aquaculture could occur as a result of burial or increased sedimentation
over shellfishbeds. Waterborne commerce and recreation could also be temporarily disrupted.
Improvements to recreational beaches would ultimately draw more revenue from visitors.
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Socioeconomiclmpacts

Under the beach nourishmentalternatives, shellfish aquaculture could potentially be disrupted or
destroyed, resulting in a consequential loss of employment dependent on those aquatic resources.
Waterborne commerce and recreational boating activity could also be disrupted Submerged
pipelines could be within the construction area of the sites and could be at risk if they were
disturbed by construction activities. Some short-term, adverse aesthetic impacts would be
possible during nourishmentactivities. Upland truck hauling would require dewatering of
material and use of public roadways for transit, resulting in potential increased traffic congestion
and air quality impacts. Nourishmentof beaches could encourage increased visitations and
traffic in the immediatevicinity of the sites.

Beneficial Impacts

Under the beach nourishmentalternatives, potential benefits could accrue over time to man-made
resources, visual aesthetics, public services and facilities, regional employment, and public
revenue. Dredging (and therefore dredged material placement) allows for the continued
operationof the ports and harbors within Long Island Sound. Nourishment of beaches would
resultin a more developed beach profile, thereby reducing damage to properties bordering the
beach during coastal storm events. Nourishment and reestablishmentof beaches could result in
long-term visual aesthetic benefits and could contribute to greater recreational utility and public
enjoymentof sites. Other ecosystem services could accrue to the population at large from beach
nourishment Employment could increase for barge and tug operators or truck drivers and heavy
machinery operators involvedin the placement of material. If reestablishment of beachfront
produced additional usable beach area and encouragedrecreational usage, public revenues could
increase from associated visitation fees.

Beneficialuse projects are designed to keep dredged sediment in the littoral system but not
necessarily to provide any specific level of protection, while engineered projects are designed to
provide a specific level of storm damage protection. Shoreline accretion due to beach
nourishmenthas the potential to enhance a variety of shoreline habitats, including those found in
MPAs. Depending on the specific project, there could be the option to directly incorporate
habitat enhancement for upland and coastal wildlife and birds into the final project design.
Beach nourishmentalso could result in positive impacts to nearby cultural resources and
infrastructurethrough reduced wave energy and shoreline accretion, thereby reducingthe risk of
storm damage and erosion to these resources.

Landfill Cover/Capping Impacts

Landfills require capping material to sequester waste material from the environment. In most
cases, dredged material would be used in some form of cover application(daily, intermediate, or
final cover).

Physical Impacts

Dredged material placed at a landfill site as daily or intermediate cover would be placed along
with other waste streams entering the facility. Final cover material could be placed during the
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closure process of the site or at portions of the site. Landfills considered as alternative placement
sites are active, disturbed locations, so there would generally be no additional physical impacts
associated with dredged material placement beyond the current operationand managementof the
landfill.

Environmental Impacts

The use of dredged material as a landfill cap or cover would likely not result in directimpactsto
wetlands, birds, terrestrial wildlife, or threatened and endangered species since the alternative
sites are already established and operating landfills.

Dredged material placed as cover could potentially impact groundwater and surface water quality
in the immediate area. Dredged material used in this manner would need to be characterized to
determine whether it meets specific design criteria to limit impacts on adjacent resources from
increased salt content, leachable contaminants, or increased sediment load in stormwater runoff.

Secondary impacts associated with landfill cover applications would include the effects
associated with material dewatering (dewatering fluid management, possible equipment
emissions at the dewatering site) and transportation(emissions). Impacts from construction
equipmentemissions at the alternativesites are not considered because landfill cover operations
will take place whether the capping material used is dredged material or is excavated from non-
dredging sources.

Under the landfill capping/coveralternatives, dewatering of dredged material would potentially
involve operation of loaders, dozers, and workers” commuting vehicles at dewateringand landfill
sites. Trucks would be used to transportdredged materials for landfill placement These
equipmentand vehicle operations would result in air pollutant emissions and noise impacts
around the selected placement site and along truck routes. Dependingupon the scale and
duration of landfillcover/cappingactivities at the selectedsites and the sensitivity of the land
around these sites, adverse air quality and noise impacts could be of concern.

On-road truck operationsassociated with materialtransport to and from landfill sites would also
result in adverse air quality and noise impacts, particularly at sensitive land areas immediately
adjacent to truck routes.

Infrastructure Impacts

Any dredged material used as cover material at landfills could require the use of significant
overlandtransportationresources, dependingon the distance between the project site and the
landfill location. This impact would be short-term and would cease once placement operations
were completed.

Cultural Impacts

It is unlikely that historicdistricts or archacological resources are located at landfill placement
sites ; therefore, no direct destruction of, or visual impacts to, cultural resources are anticipated
under these alternatives.
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Socioeconomiclmpacts

Potential adverse effects from the transport of clean material to landfill sites would depend on
the dewateringsite location and the length of travel routes, route s taken, and volume of material
transported. The increased number of trucks along the route could produce additional traffic
congestion, noise, and air quality impacts to surrounding areas.

Beneficial Impacts

Over time, potential benefits could accrue to man-made resources, regional employment, and
personal revenue from the placement of dredged material at landfill sites. A long-term beneficial
consequence of any dredged material placement activity is that dredging (and therefore dredged
material placement) allows for the continued operation of the ports and harbors within Long
Island Sound. Employmentof truck drivers and heavy equipment operators at origin and
destination sites could increase but would be limited to the extent that material is available or
quantity is needed for a site. Some sites require daily capping, which could increase
employmentamong truck drivers and operators of heavy machinery handling the material;
however, the increase would be temporary. Some sites could require only final capping, while
other sites could receive material over the long term. Employment would correlate with the
quantity and use of material placed at specific sites. Revenue from tipping fees would accrue to
the owner/operatorof the site.

Depending on the specific project, there could be the option to directly incorporate habitat
enhancement for upland and coastal wildlife and birds into the final project design.

Brownfields and Other Redevelopment

Dredged material could be used beneficially to redevelop Brownfield sites within the study area.
For example, the site of a former airport in Flushing, New York (Site 422/423) was identifiedas
a potential redevelopment site at the time of this PEIS publication. The site has both wetland and
upland componentsand could receive clean fill for capping purposes following the remediation
of any contaminated sediments or soils.

Physical Impacts

Brownfield sites are already highly disturbed, remediated sites. Placement of dredged material at
these sites as clean fill or capping material is not likely to generate additional physical impacts
beyond the remediation operations at the site. However, there would be potential impacts from
an increased sediment load in stormwater runoffand changes in grain size and TOC, depending
on source material and the project design.

Environmental Impacts

The use of dredged material as fill or cap material at Brownfieldsites is unlikely to harass
mobile resources such as birds or terrestrial wildlife, but these resources could be temporarily
displaced during placement activities.

Where wetlands or critical habitats are located within or near a Brownfield redevelopmentsite,

these resources could potentially be buried or destroyed. However, a Brownfield redevelopment
project presents the opportunity to improve previously degraded environmental resources by
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removing invasive species, reconstructing wetland hydrology, reintroducing native vegetation,
and improving sediment and soil quality.

Dredged material placed as fill or cover has the potential to impact groundwaterand surface
water quality in the immediate area. Dredged material used in this manner would need to be
characterized to determine whether it meets specificdesign criteria to limit impacts on adjacent
resources from increased salt content, leachable contaminants, or increased sediment load in
stormwater runoff.

Secondary impacts associated with Brownfield redevelopment applications would include the
effects associated with material dewatering (dewatering fluid management, possible equipment
emissions at the dewatering site) and transportation(emissions). Impacts from construction
equipmentemissions at the alternativesites are not considered because Brownfield remediation
and restoration activities will take place whether the fill and capping material used is dredged
material or is excavated from non-dredging sources.

Dewatering of dredged material would potentially involve the operationof loaders, dozers, and
workers’ commuting vehicles at dewatering and Brownfield sites under this alternative. Trucks
would be used to transport dredged materials for upland placement. These equipmentand
vehicle operations would result in air pollutant emissions and noise impacts around the selected
placement site and along truck routes. Dependingupon the scale and duration of placement
activitiesat the selectedsites, the distance to the placement site, and the sensitivity of the land
around these sites, adverse air quality and noise impacts could be of concern.

On-road truck operationsassociated with material transport to and from Brownfield sites would
also result in adverse air quality and noise impacts, particularly at sensitive land areas
immediately adjacent to truck routes.

Infrastructure Impacts

Dredged material placed at Brownfield sites would likely require the use of overland
transportationand constructionresources, depending on the distance between the project site and
the alternative location. This impact would be short-term and would cease once placement
operations were completed.

Cultural Impacts

It is unlikely that historic districts are located within Brownfield sites; therefore, no adverse
impacts from direct destruction of cultural resources are anticipated under these alternatives.
Where archaeological resources are present, these resources could be destroyed if they are within
areas excavated for remediation or removal of subsurface contaminants. No adverse visual
impacts to cultural resources are anticipated since the site aesthetics would be improved as part
of the redevelopment project.

SocioeconomiclImpacts

Under the Brownfields/redevelopmentalternative s, adverse socioeconomic impacts could occur.
Some short-term, adverse aesthetic impacts would be possible during construction. Potential
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adverse effects from the transportof clean material to redevelopmentsites could occur; the
impacts would depend on the dewateringsite location and length of travel routes, the route taken,
and the volume of material transported. An increase in the number of haul trucks along the route
taken could produce additionaltraffic congestion, noise, and air quality impacts within the
surrounding area.

Beneficial Impacts

Over time, the use of Brownfields or other redevelopment sites for material placement could
result in benefits to man-made resources, aesthetics, public facilities, and regional employment.
Dredging (and therefore dredged material placement) allows for the continued operation of the
ports and harbors within Long Island Sound. Conversionof a degraded site to a publicly
accessible natural park area would benetfit the public at large by providing increased recreational
opportunitiesand decreasing the risk of exposure to site contamination. The visual aesthetics of
the site would be improved over the long term. Employment could increase with the need for
truck drivers and heavy machinery operators at origin and destination sites to handle placement
material.

Depending on the specific project, there could be the option to directly incorporate habitat
enhancement for wetlands and for upland and coastal wildlife and bird species into the final
project design.

Mines and Quarries

Dredged material could be used beneficially to reclaim open mines and quarries. Withinthe
region, typical mining operationsinclude sand, gravel, limestone, granite, iron ore, and copper
ore. Unlike a managed landfill, these sites are not likely to be lined disposal areas; therefore,
additionalcharacterizationof the source material could be required to ensure that fill material
meets applicable regulations and design specifications.

Physical Impacts

Mines or quarries considered as alternative placement sites are disturbed locations, so additional
physical impacts associated with the placement of dredged material would not be expected.
However, there could be potential impacts from an increased sediment load in stormwater runoff
and changes in grain size and TOC content dependingon the source material and the project
design.

Environmental Impacts

The use of dredged material as a fill for open mines and quarries is unlikely to have direct
impacts to wetlands, birds, terrestrial wildlife, or threatened and endangered species because the
alternative sites are already established excavation and mining areas.

Dredged material placed in mines or quarries could potentially impact groundwaterand surface
water quality in the immediate area. Dredged material used for this purpose would need to be
characterized to determine whether it meets specificdesign criteriato limitimpactson adjacent
resources from increased salt content, leachable contaminants, or increased sediment load in
stormwater runoff.
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Secondary impacts associatedwith the placement of dredged material in a mine or quarry would
include the effects associated with material dewatering (dewatering fluid management, possible
equipmentemissions at the dewatering site) and transportation(emissions). Impacts from
constructionequipment emissions at the alternative sites are not considered because reclamation
activities will take place whether the fill material used is dredged material or is excavated from
non-dredging sources.

Dewatering of dredged material would potentially involve the operationof loaders, dozers, and
workers’ commuting vehicles at dewatering and mine/quarry sites under this alternative. Trucks
or rail lines would be used to transport dredged materials for upland placement. These
equipment and vehicle operations would result in air pollutant emissions and noise impacts
around the selected placementsite and along truck/railroutes. Dependingon the scale and
duration of placement activities at the selected sites, the distance to the placement site, and the
sensitivity of the land around these sites, adverse air quality and noise impacts could be of
concern.

On-road truck or rail operationsassociated with material transportto and from mine/quarry sites
would also result in adverse air quality and noise impacts, particularly at sensitive land areas
immediately adjacent to truck/rail routes.

Infrastructure Impacts

Any dredged material placed at quarry or mine locations could require the use of significant
overlandtransportationresources, dependingon the distance between the projectsite and the
alternative location. This impact would be short-term and would cease once placement
operations were completed.

Cultural Impacts

It is unlikely that historicdistricts or archaeologica | resources are located at mine or quarry sites;
therefore, no impacts from direct destruction of, or visual impactsto, cultural resources are
anticipatedunder these alternatives.

SocioeconomiclImpacts

A basic assumption under the mine and quarry alternatives 1s that dredged material would be
transportedby rail for the long haul as opposed to trucking the material. This assumption
influencesthe projection of socioeconomicand other impacts.

Rail service adjacent to quarry and mine sites is assumed based on the original use of these sites.
Adverse impacts could accrue from an increased number of trucks used to move material from
dewatering sites to railways, which may resultin traffic congestion and adverse air quality and
noise impacts. Rail access from potential dewatering sites, particularly on Long Island, could
proveproblematicsince freightrail serviceis limitedeast of the HudsonRiverin New York City
and on Long Island. However, at the quarry and mine sites, truck hauling would likely be
confined within the site or nearby, so public roadway use would not be required.
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Beneficial Impacts

Over time, potential benefits could accrue to man-made resources, regional employment, and
personal revenue. Dredging (and therefore dredged material placement) allows for the continued
operation of the ports and harbors within Long Island Sound. Transport of material is expected
to be by rail for long hauls, with no change to employment from rail mode. For short hauls,
additional truck drivers and heavy machinery operators could be employed to handle the material
at the origin and destination. Revenues from tipping fees are expected to accrue to the
owner/operatorof the site.

Depending on the specific project, there could be the option to directly incorporate habitat
enhancement for wetlands and for upland wildlife and bird species into the final project design.

Habitat Restoration/Enhancement or Creation

Certainalternativeplacement sites present opportunities to beneficially use dredged material to
enhance or restore degraded habitat. These sites could involve shoreline or island restoration,
wetland restoration activities, or upland habitat projects.

Physical Impacts

Using dredged material for habitat restoration projects could have impacts on physical resources
by altering stormwater drainage patterns as well as currents, littoral drift, and wave action for
coastal sites. These impacts could be either mitigated or engineered to result in beneficial
impacts, depending on the project design.

Environmental Impacts

There would be potential environmental impacts from the use of dredged material at habitat
restoration sites. Benthic habitatand wetlands could be buried or destroyed, plankton could be
entrained, and turbidity could increase during placement and construction operations. Birds,
marine mammals and reptiles, and terrestrial wildlife could potentially be harassed during
construction but this would be unlikely because most of these resources are mobile.

Dredged material could adversely impact groundwaterand surface water quality in the
immediate area of the restoration site. Dredged material used in this manner would need to be
characterized to determine whether it meets specificdesigncriteriato limitimpactson adjacent
resources from increased salt content, leachable contaminants, or increased sediment load in
stormwater runoff.

Adverse impacts to water quality and aquatic habitats would likely be of short duration, with
mvertebrate communities recovering to pre-disturbancelevels within months or years of
placement. Short-term impactsto currently degraded coastal, wetland, and upland resources at
these sites could be mitigated or improved following project completion. The final design could
include ecosystem enhancements such as removing invasive species, reintrodudng native
species, and increasing the quality and extent of historically abundant habitats such as maritime
forests, coastal grasslands, dunes, and salt marshes.
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Secondary impacts associated with the use of dredged material at habitat restoration sites would
include the effects associated with material dewatering (dewatering fluid management, possible
equipmentemissions at the dewatering site) and transportation(emissions). Impacts from
constructionequipment emissions at the alternative sites are not considered because restoration
activities will take place whether the fill material used is dredged material or is excavated from
non-dredging sources.

Dewatering of dredged material would potentially involve the operationof loaders, dozers, and
workers’ commuting vehicles at dewatering and habitat restoration sites under this alternative .
Trucks would be used to transportdredged materials for upland placement These equipment
and vehicle operationswould result in air pollutantemissions and noise impacts around the
selected placement site and along truck routes. Depending on the scale and duration of
placement activities at the selected sites, the distance to the placement site, and the sensitivityof
the land around these sites, adverse air quality and noise impacts could be of concern.

On-road truck operationsassociated with material transport to and from habitat restoration sites
would also result in adverse air quality and noise impacts, particularly at sensitive land areas
immediately adjacent to truck routes.

Infrastructure Impacts

Dredged material used for habitat restoration could require the use of overlandor overwater
transportation resources, depending on the project site and alternative location. This impact
would be short-term and would cease once placement operations were completed.

Cultural Impacts

It is unlikely that historicdistricts are located within habitat restoration sites; therefore, no
impacts from direct destruction of cultural resources are anticipated under these alternatives.
Where archaeological resources are present within or near the site, there is the potential for
changes in sedimentation/erosion , which could adversely impact these resources by burying them
or exposing them through erosion of the covering material. Visual impacts to cultural resources
would be unlikely at habitat restoration sites because the material to be used for restoration
would likely be similar to existing beach material.

Socioeconomiclmpacts

Under the habitat restoration alternatives, adverse socioeconomic impacts could occur. The
impacts of transporting clean material to alternative sites would depend on the origin of the
dewatering site and the length of travel routes, the route taken, and the volume of material
transported. The number of trucks required to move material could result in additional traffic
congestion. Aesthetic quality could be reduced during construction Reestablishment of
recreational beachfront could encourage more visitations and consequently increased traffic in
the immediate area, based on the site’s recreational appeal.

Beneficial Impacts

Over time, potential benefits could accrue to man-made resources, aesthetics, public facilities
and services, regional employment and revenue. Dredging (and therefore dredged material
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placement ) allows for the continued operation of the ports and harbors within Long Island
Sound. Beach-compatible sand placement would remediate erosion along the beachfront, protect
nearby infrastructure,and enhance the beach and dune habitat for greater recreational and other
ecosystem service opportunities for the populationat large. Nourishment of a wetland site would
restore wetlands and improve habitat quality for greater recreational opportunities and other
ecosystem services to the population at large. A long-term effect could be an improved visual
aesthetic. Employmentcould increase with the need for barge operators, truck drivers, and
heavy machinery operators to handle material at origin and destination sites. Enhancement of
upland sites could increase revenue by encouragingvisitation to public parks and nearby
wetlands.

Depending on the specific project, dredged material placement could be used to alter the physical
characteristics of a site to provide physical benefitssuch as reduced wave energy and erosion and
increased shoreline accretion. The goal of these types of projects would be to restore degraded
habitats so that they could once again support healthy, functioning natural ecosystems. The
restored habitats and the ecosystems they support could include Federal and state-listed species,
benthos, fish, shellfish, terrestrial wildlife, and birds, depending on the location of the site and
the final project design.

5.1.6 Innovative Treatment Technologies

Innovativetreatment technologies (see Chapter 3) could be used to neutralizeor remove
contaminants from sediment and create products with beneficial use applications,such as
manufactured soil for Brownfieldremediation, public landscaping, highway projects, landfill
daily cover and closure, and a growing medium. The impacts associated with both the treatment
processesthemselves and the use and application of the resulting products in the environmentare
described below.

Physical Impacts

Innovativetreatmenttechnologieswould likely be located in upland sites in former or existing
industrial areas and would not resultin physical impacts to the environment Innovative
treatment products could be used in a variety of settings, depending on the end products of the
technology used. Any physicalimpactsto the environmentwould need to be assessed on a site-
specific basis and would depend on the use of the end product.

Environmental Impacts

Impacts to aquatic resources from the use of chemical or thermal innovative treatment
technologies would be limited to spills during handling, runoff from storage piles, and discharges
of effluent. Technologies that involve placing dredged material on soil for natural or enhanced
natural treatment (composting, land farming, land tilling, and bioremediation) could potentially
impact surface water or wetlands. Runoff could entrain dredged material (raw or finished
product), and contaminants or chemicals such as fertilizers or surfactantsused as additives for
treatment could leach or dissolve from the material. These impacts, however, are technology-
specific and a mass balance of the process systems would usually be able to foresee what
impacts could result and how they could be potentially mitigated. Spills during handling and
discharged effluent from dewatering are additional sources of potential impacts. However,
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dredged material suitable for these technologies either would have relatively low contaminant
levels or would contain contaminants that are easily biodegradable .

Permit requirements would stipulate on-site treatment systems, and runoff controls combined
with best management practices would minimizethe potential for discharges from runoffand
control potential spills. The effectsof spills, if they did occur, would be localized Dredged

material handling coupled with best management practices in the industry have significantly

progressed over the last several years to be able to minimize and quickly mitigate any spills.

Discharges from effluent and runoff that reach surface water bodies could have far-reaching
impacts because surface water or tidal currents could widely distribute contaminants. Permitting
requirements would specify appropriate controls and treatment for the overall operation of such
facilities so that effluent met water quality standards. It is assumed that effluent would be
monitored for compliance with the permit requirements.

Contaminants could also leach into groundwateras a result of gravity draining excess moisture
from stockpiles; the exposure of stockpiles to rainfall; dredged material spread over land for
composting, land farming, land tilling, and bioremediation ; and spills. The potential effects
would be site-specific and would depend on many factors that would need to be evaluated prior
to implementation . Potential impacts to groundwater could be minimized by using impermeable
liners, enclosures, runoff collection systems, and leachate collectionsystems as determined by
permitting requirements . It should be noted that usually the dredged material is not placed in an
“as 1s” dredged state owing to the fluidity of the material Raw dredged materialis difficultto
move on upland areas without some form of dewateringprior to upland placement.

Technologiessuch as composting, land farming, land tilling, and bioremediation involve
spreading dewatered dredged material over large areas. Vegetation could need to be cleared
from some sites. Spread dredged material would be exposed to foraging species such as birds
and small mammals; these species may attract predators, including protected species such as
peregrine falcons. Though contaminant loads for such technologies would be relatively low or
the contaminants would be biodegradable, contaminants could potentially enter the food web.
Site-specific studies would need to be conducted and specific contaminants present in the raw
material would need to be evaluated prior to the use of these technologies Stockpiles and
processing areas for material containing volatile contaminants could need to be enclosed.

An innovative treatment technology facility using chemical or thermal technologies would likely
be sited in an existing industrial area, thereby limiting the potential for exposure of terrestrial
wildlife. Stockpiledunprocesseddredged material could contain organic matter or eventually
become vegetated over time, which could attract foraging species and their predators. Because
the dredged material could potentially contain relatively high levels of contaminants and
contaminantsthat volatilize,there is a potential for contaminantsto enter the food web. Though
large volumes of dredged material in stockpiles are typically stored uncovered, storage under a
protective covering or roofed structure could reduce or eliminate that potential.

Processing sites for innovative treatment technologies would likely be located in upland
industrial areas or highly disturbed sites. These areas generally are not habitat for threatened or
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endangered species. Consequently,the use of innovative treatment technologies would not
impact threatened or endangered species or EFH. However, predatory birds such as peregrine
falcon, which are sometimes found in urban areas, could inhabit the area and could potentially be
impacted by these technologies

Air quality impacts would vary depending on the technology. These impacts would need to be
evaluated specifically for the contaminants present in the material to be processed, the site
locationand its proximityto sensitivereceptors and the treatment process train. Innovative
treatment processes include specialized air handling equipment and monitors to comply with
applicable air quality requirements.

Sediment could contain contaminants that are volatile. Volatilizationof contaminantsin the
dredged material could occur in stockpile areas, during handling and during treatment An
example is the addition of Portland cement for dewatering or stabiliza tion, which causes an
exothermic reaction with the dredged material that can potentially release volatile metals and
organics. Enclosuresor other controls to contain and treat volatilized contaminants could be
needed. Dust from stockpiles and handling, particularly from composting, land farming, and
land tilling, could affect air quality or potentially disperse contaminants. Dust control measures
also could be needed.

Emissions from equipment, fuel burning, or temperature-based treatment processes would be
subject to air quality standards. Permitting for such facilities would require air pollution control
systems and strict compliance monitoring.

Innovative treatment technologies use machinery, industrial processes, yard equipment,and
trucks. Siting such facilitiesin industrial areas and using controls, such as noise-damping
components on machinery and generators, could minimize or eliminate potential noise impacts to
surrounding areas and sensitive receptors.

Infrastructure Impacts

Traffic generated from the use of innovative treatmenttechnologies would vary greatly
dependingon the technology, the location of the processingfacility, and the end use of the
processed dredged material. In general, the tendency among innovative treatment technology
vendors is to minimize the use of over-the-road vehicles. However, the technology would need
to be sited near a major road/highway in the pre-constructionstages to haul in large equipment
During the operationsstages, a portion of traffic flow would be generated by shift workers. The
majority of traffic would likely result from trucks needed to transport dredged material to
processing facilities, then transportthe processed material to final deposition

The selected technology and site location would have a considerable effect on traffic impacts to
local road networks. Where treatment involved multiple technologies that are not co-located,
truck trips would be required to transport material between processing sites. Intermediate trips
could be avoided by using a processing facility that employs multipletechnologiesin a treatment
train approach. Truck traffic could be reduced by siting the processing facility on waterfront
parcels to allow barge transport or on sites with railroad access. Technologies that involve
highly efficient dewatering techniques, such as sand separation and/or high temperatures
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(Cement-Lock, for example) also could reduce traffic generation and weight through the volume
reduction intrinsic to the technologies.

The demand for services such as energy, water, and wastewater treatment for operation of
mnovative treatment technologies would vary dependingon the technology and the volume of
material processed by the facility. The sufficiency of local suppliers to provide such services
would be determined in the siting and permittingprocesses.

Cultural Impacts

Innovativetreatmenttechnologies themselves (apart from composting, land tilling, and land
farming , which require dredged material to be spread over large land areas) would not impact
cultural resources. Potential impacts to cultural resources would not be anticipatedif the
mnovative technology facilities were sited i previously impacted areas. In any case, potential
impacts to cultural resources from any innovative treatment technology facility at a specific
locationwould be reviewed and addressed during the permittingprocess and by the SHPO.

Socioeconomic Impacts

Innovativetreatmenttechnologies would likely be sited within existing industrial zones and/or
facilities. Siting facilities in existing areas of compatible land use could alleviate or minimize
adverse social impacts, EJ concerns, and visual impacts. Evergreen vegetation and visually
appealing architectural designs are commonly used to reduce the adverse visual impacts of
industrial facilities. In Europe and Scandinavia, these techniques have been used successfully to
locate industrialhigh temperature processes in downtown areas of populated urban areas.

Beneficial Impacts

The use of innovative treatment technologies could potentially yield significant direct and
indirectbeneficial impacts through the generationof jobs and tax revenues. By neutralizing or
removing contaminants from sediment, innovative technologies create products that can be used
beneficially as manufactured soil for Brownfield remediation, public landscaping, highway
projects,landfill daily cover and closure, structural fill, or a growing medium. Furthermore,
many of these end products could partially offset project costs through tipping fees or as
marketable commodities such as Portland cement replacement or potting soil. Recycling
dredged material through treatment would allow the material to replace nonrenewable
“greenfield” deposits of topsoil, sand, and shale.

The beneficial impacts of using soil manufactured from dredged material in Brownfield
remediation would be cumulative as more fallow sites were remediated and returned to active
use. The revenue generated from the fee charged for dredged material placement would provide
an economic incentive to remediate contaminated sites. As blighted sites were restored, new
businesses would be attracted, further increasinglocal economic growth. Costs to monitor,
maintain, protect, and insure contaminated sites would be reduced or avoided.

Brownfieldscontribute pollutantsto waterways through runoff and groundwaterdischarge.
Remediation using soil manufactured from dredged material by innovative treatment
technologies could reduce the discharge of contaminants to waterways and consequently reduce
costs related to the impairment of resources, such as fisheries, and the human health effects of
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contaminants. Additionally, improved sediment quality resulting from reducing pollutant
loading to waterways could reduce long-term dredging and sediment management costs.

5.2 IMPACTS ASSOCIATED WITH THE NO ACTION ALTERNATIVE

As discussed in Section 3.1, NEPA requires that an EIS evaluate the “No Action Alternative.”
Evaluation of the No Action Alternative involves assessing the environmentaland
socioeconomiceffects that would result if the proposed action did not take place. These effects
are then assessed and compared with the effects of the proposed action and the other “action”
alternatives. As described in Section 3.1, the No Action Alternativefor the Long Island Sound
PEIS is defined as the absence of a comprehensiveplan for dredged material managementin
Long Island Sound (i.e., no DMMP would be in effect).

Under the No Action Alternative, the current process of dredging and placement would continue
to occur on a project -by-project basis, subject to available funds, and the long-term designated
open-water placement sites (CLDS and WLDS) would expire as scheduled on April 30, 2016, or
at some later time as determined by EPA for projectsregulated under MPRSA. Projects
regulated under the CWA would not be affected. In addition, the two USACE-selected sites
(CSDS and NLDS) are scheduled to expire in December2016. As a result, no open-water
placement of MPRSA regulated dredged material projects could occur in Long Island Sound
after December2016.

Without available designated open-water placement sites for MPRSA -regulated projects in Long
Island Sound, or practicable cost-effective alternative placement sites and methods, maintenance
and periodic improvement of the region’s waterways would become more costly and uncertain.
However, several hypothetical scenarios might reasonably be considered. First, placementsite
authorization for private projectsinvolvingless than 25,000 CY of material would continue to be
evaluated on a project-specific basis under CWA Section 404. Second, for projects subject to
MPRSA § 106(f) (i.e., etther Federal projects of any size or private projects involving greater
than 25,000 CY of material), project proponents would need to pursue one or more of the
following courses of action:

(1) Develop and utilize practicable and cost-effective land-based, in-harbor, nearshore, beneficial
use, or CDF placement/use alternatives, dependingon the size of project and nature of the
material to be dredged

(2) Use an alternative open-water site, either inside or outside of Long Island Sound, that has
been “selected” by the USACE (e.g., CSDS, NLDS, or another, newly selected site) and
concurred with by EPA under MPRSA Section 103

(3) Use an existing designated site outside of the Long Island Sound study area (e.g., RISDS,
HARS)

(4) Await EPA designation of a different placement site within Long Island Sound

(5) Cancel proposed dredging projects

The No Action Alternative for projects subjectto MPRSA § 106(f) poses a different set of
problems over the long term. The first No Action Alternative scenario identified above has
short- and long-term limitations. Both New York and Connecticuthave some limited land-
based, in-harbor, nearshore, beneficial use, or CDF placement/use alternatives sites which could
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provide some capacity for dredged material placement, but these sites would not be reasonable,
long-term alternatives to open-water placement (see Chapter 3 for the description of potential
alternative sites evaluated in this PEIS). Althoughboth state and Federal agencies are pursuing
alternatives to open-water placement, the potentialareas identifiedeither do not have sufficient
long-term dredged material placement capacity or are not cost-effective or practicable
alternatives to open-water placement. For example, the estimated capacity of beneficial use and
other land-based alternatives evaluated in this PEIS that could potentially accept suitable
material that could otherwise go offshore is about 25 million CY; the currently available capacity
at the four open-wateralternativesin Long Island Sound is 248 millionCY. For comparison, the
total dredging needs of USACE and other Federal navigation projects withinthe Long Island
Sound study area is projected to be almost 32 million CY. Complete reliance on land-based or
beneficial use placement would also likely raise the cost and increase the duration of dredging
projects, possibly rendering some infeasible Impacts associated with the various types of land-
based and beneficial use placement alternatives are described in Section 5.1.

For the second scenario above, involving the use of USACE-selected sites, such use is limited to
no more than two five-year periods, as explainedin Chapter 3. Over the long term, this approach
would require the USACE to select sites as needed around Long Island Sound, or elsewhere, thus
spreading any environmental effects throughoutand possibly outside Long Island Sound. This
would be contrary to the MPRSA principle that favors the continued use of historically used
sites. In addition, as discussed above, under this approach CLDS and WLDS would soon
become unavailable . To the extent that the use of these sites would be environmentally
preferable to the use of other sites, this No Action Alternative scenario would preclude that
outcome. Moreover, to the extent that other sites within the Sound were considered for selection
by the USACE, the greater haul distances for projects located in the Central and Western Basins
would increase the cost and duration of each project. This could potentially render many
projects infeasible (see the discussion below for the fifth No Action Alternative scenario, which
addresses the ramifications if necessary dredging in the central and western regions of the Sound
were not implemented ). Although of less significance, it is also worth noting that increased haul
distances could also increase any risk of mishap in transit, increase project air emissions, and
require greater fuel consumption Finally, over the long term, this approach would pose the
additionaladministrativedifficulty of requiring multiplesite selectionstudies.

With respe ct to the third No Action Alternative scenario, the currently existing EPA-designated
placement sites located outside of the Long Island Sound study area are all too far away from
most of the dredging projects located within Long Island Sound to constitute reasonable
alternatives. Reliance on such sites would greatly increase the cost, duration, and transportation
safety risk of dredged material placement projects from Long Island Sound. This would likely
render the vast majority of dredging projects prohibitively expensive to conduct. As a result,
needed dredging would not be able to take place (see the discussionbelow for the fifth No
Action Alternative scenario, which addresses the ramifications if necessary dredging in the
central and western regions of the Sound were not implemented).

The fourth No Action Alternative scenario identified above presents long-term uncertainty. An

ongoing effort to designate a new placement site in New England involves a possible placement
site designation in eastern Long Island Sound. The site alternativesunder considerationare too
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far away to make them reasonable alternatives for dredging projects in the centraland western
regionsof the Sound. It is also not yet known when the process will be completed, or what the
results may be. No other site designationevaluationprocess is currently under consideration for
LongIsland Sound.

The fifth No Action Alternative scenario — simply canceling the majority of the dredging that
would otherwise take place — would have adverse effects on navigational safety and marine-
dependent commerce. It could also have adverse environmental ramifications if shoaling in the
navigation channels resulted in more marine accidents and spills and forced the use of other
transportationmethods (such as truck and rail) to move products, which could result in greater
air emissions, traffic congestion, and other impacts from increased truck traffic on the region’s
highways and roads.

The specific types of impactsthat might arise from No Action AlternativeScenarios2 through 5
are discussed in more detail below; impacts under Scenario 1 are described in Section 5.1 for the
various alternative types. For all types of impacts associated with the selection of new open-
water sites within Long Island Sound (Scenario 2), the level of impact would vary depending on
the number of sites selected and the volume of dredged material placed. The existing conditions
at the selected sites would first need to be assessed.

5.2.1 Physical Impacts

Physical impacts under Scenario 1 (develop and use alternatives other than open-water
alternatives) are described in Section 5.1 for each alternative type.

Under the No Action Alternative, the selection of new open-water sites either within or outside
of Long Island Sound (Scenario 2) could increase the potential for adverse environmental
impacts because new open-water locations would likely be in areas where placement has not
previously occurred. Sedimentation and erosion would be more likely under this scenario
because material would be dispersed over a greater area within or outside of Long Island Sound.
Under Scenario 3 (use an existing designated site) and Scenario 4 (await the designation of a
different site), potential adverse impacts to sedimentation would likely decrease because less
material would be placed in Long Island Sound. Erosion conditions, however, would remain
unchanged, since erosion is based on the hydrodynamics of Long Island Sound. If projects were
cancelled (Scenario 5), significant sedimentation and shoaling would occur in rivers and harbors.
This would result in decreased water depths and potential changes in nearshore hydrodynamics.

5.2.2 Environmental Impacts

Environmental impacts under Scenario 1 (develop and use alternatives other than open-water
alternatives) are described in Section 5.1 for each alternative type.

Under the No Action Alternative, the selection of new open-water sites within Long Island
Sound (Scenario 2) could increase the potential for impacts to benthos, shellfish, fish, sediment
quality,and water quality (specificallyto the water column),since it is likely that material would
be dispersed over a greater area or over new areas. In addition, there is a potential for increased
bioaccumulation because the dispersion of dredged material across a greater area could expose
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more individual organisms or species to chemical concentrations,depending on the existing
sedimentquality at the selectedsites. The extent of impacts would depend on the environmental
quality at the selected sites.

The potential for impacts to marine and coastal birds and to marine mammals and reptiles would
remain unchanged if newly selected sites were used under the No Action Alternative However,
coordination with NMFS and USFWS would be necessary to assess potential impacts to these
species, regardless of the placement scenario chosen. The potential for impacts on endangered or
threatened species could either increase or decrease, dependingupon the use of the selected site,
since each alternative site could have different ESA listed species. As discussed in Chapter 4,
endangered and threatened species likely to be present within Long Island Sound on more than
an occasional basis are the Atlantic sturgeon and several species of turtles. Coordination with
NMEFS and USFWS would be necessary to assess potential impacts to these species regardless of
the placement scenario chosen.

The potential for adverse environmental impacts to benthos, shellfish, fish, marine and coastal
birds, marine mammals and reptiles, water quality, sediment quality, and bioaccumulation
potential would remain unchanged under Scenario 3 (use designated sites outside of Long Island
Sound), Scenario 4 (await EPA designation), or Scenario 5 (cancel dredging projects) because
less material would be placed in Long Island Sound under these scenarios. The potential for
impacts on endangered or threatened species could either increase or decrease, dependingupon
the cancellation of projects. As discussed in Chapter 4, endangered and threatened species likely
to be present within Long Island Sound on more than an occasional basis are the Atlantic
sturgeon and several species of turtles. Coordination with NMFS and USFWS would be
necessary to assess potential impacts to these species regardless of the placement scenario
chosen.

Some increased level of air emissions could result from vessels or vehicles used to haul dredged
material to a placement site. If designated open-water placement sites were not available,
leading to greater land-based placement (Scenario 1), air emissions could increase under the
following circumstances:(1) emissionsresulting from equipmentneeded to transfer material
from barges to dewateringsites and then to trucks, and (2) emissions resulting from the large
number of truck trips needed to transportthe material on land. Obviously, the level of emissions
would vary depending on the distance s trucks would have to travel to reach land-based
placement site(s). In addition, heavy constructionequipmentwould generate and emit pollutants
during placement on land. Activity and equipment would have to comply with Connecticut Air
Pollution Control Regulations', Vehicle Emission Standards 2, and Fugitive Dust Regulations® to
minimizeimpacts. In addition,if no open-water sites were used and land-based placement
became necessary, odor problems could result depending on how the materials were handled and
where they were placed in relation to sensitive receptors.

If the USACE selected other open-water sites in the region (Scenario 2), the travel distances, and
therefore emissions, for placement would be similar to current conditions. If open-water sites

! Connecticut Air Pollution Control Regulations: § 22a-174 of the CGS.
2 Connecticut Air Pollution Control Regulations: § 22a-174-27.
3 ConnecticutAir Pollution Control Regulations: § 22a-174-18(b).
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much farther away had to be used for placement (Scenario 3), the longer vessel trips could result
n greater air emissions due to the need to use larger barges and more powerful tugs with larger
engines. Under Scenarios 2 and 3, dust and volatilization would not occur and there would be no
long-term effects on air quality because the material would be placed under water. Scenario 4
(await EPA designation) and Scenario 5 (cancel dredging projects) would decrease air emissions
associated with the transport and placement of dredged material in Long Island Sound.

5.2.3 Infrastructure Impacts

Infrastructure impacts under Scenario 1 (develop and use alternatives other than open-water
alternatives) are described in Section 5.1 for each alternative type.

Under the No Action Alternative, the selection of new open-water sites within Long Island
Sound (Scenario 2) could increase impacts to infrastructure resources because placement would
occur over a greater area withinthe Sound. Proposed dredged material placement would likely
require additional investigations of infrastructure resources at newly selected sites. With regard
to placement at previously used sites within Long Island Sound, impacts to infrastructure
resources would likely remain unchanged from current conditions, as these sites would have
undergone previous evaluations for the presence of these resources. Under Scenario 3 (use
designatedsites outside of Long Island Sound), Scenario4 (await EPA designation), or Scenario
5 (cancel dredging projects), the potential for adverse impacts to infrastructure resources would
remain unchanged because less material would be placed in Long Island Sound under these
scenarios.

5.2.4 Cultural Impacts

Cultural impacts under Scenario 1 (develop and use alternatives other than open-water
alternatives) are described in Section 5.1 for each alternative type.

Under the No Action Alternative, the selection of new open-water sites within Long Island
Sound (Scenario 2) would potentially increase impacts to historic and archaeological resources
because placement would occur over a greater area withinthe Sound. Proposed dredged material
placement would likely require additional investigations of potential historic and archeological
resources at newly selected sites. With regard to placement at previously used sites within Long
Island Sound, impacts to historic and archaeological resources wouldlikely remainunchanged
from current conditions because these sites would have undergone previous evaluations for the
presence of these resources. Regardless of the placement option selected, coordination with
SHPOs and Tribal Historic Preservation Offices would be required. Under Scenario 3 (use
designated sites outside of Long Island Sound), Scenario 4 (await EPA designation), or
Scenario 5 (cancel dredging projects), the potential for adverse impacts to historic and
archaeological resources would remain unchanged because less material would be placed in
Long Island Sound under these scenarios.

5.2.5 Socioeconomic Impacts

The regional economic impacts under the No Action Alternative were assessed separately and
were estimated by modeling these impacts assuming a “worst -case” scenario—complete
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cessation in dredging activity over a 20-year period (USACE (2010)). In essence, the
assumptionused to assess socioeconomicimpacts is similarto Scenario 5 of the No Action
Alternative for the assessmentof physical, environmental, infrastructure,and cultural impacts.
As described in Section 4.20.1, marine transportationprovides the largest contributionto GSP
(59%) for all activities analyzed, followed by recreational boating (22%).

Under the No Action Alternative, socioeconomic impacts would accumulate over time as
shoaling continued and vessels lost access to harbors and waterways. Impacts on marine
transportation and recreational boating would account for the greatest loss in economic activity,
togetherrepresenting93% of the estimated reductionin GSP. In addition, ferry-dependent
tourism would be expectedto bear a somewhat disproportionateimpact, accounting for 4% of
the estimated loss in annual GSP for the study region. Other impacts not quantifiedin this
analysis include increased costs related to tidal delays for cargo traffic and an increased
likelihoodof vessel collisionsand oil spills. In addition, loss of access to ports could cause
commercial and recreational fishermento abandon fishing altogether, which would have
negative social and cultural impacts on the communities that rely on such activity. Losses in
annual GSP in the 20" year of the No Action Alternative are anticipated to be approximately
$853 million, or approximately 15% of the current regional GSP, from navigation -dependent
economic activities. Eastern and western Connecticut, as well as western Long Island, would
likely bear the largest impacts in terms of GSP, each experiencing more than $200 million in
reduced GSP after 20 years (Table 5-2).

ED_001437B_00001046-00043



Draft Programmatic Environmental ImpactStatement for the
Long Island Sound Dredged Material Management Plan

June 2015
Page 5-44

Table 5-2. Regional Economic Impacts in the 20" Year of the No Action Alternative

(2009 dollars)’.
Annual Qutput | Annual GSP Annual Annual Tax Revenues
Region2 (millions) (millions) Employment ° (millions)*

Rhode Island -$41.4 -$12.5 -215 -$3.5
Eastern Connecticut -$386.8 -$237.8 -3,525 -$71.9
Western Connecticut -$338.1 -$209.8 -2,554 -$65.1
New York Mainland -$57.9 -$36.9 -461 -$11.7
Western Long Island -$450.4 -$232.6 -1,644 -$68.7
Eastern Long Island -$108.6 -$68.5 -1,284 -$22.6
All Long Island

Sound’ -$1,467.8 -$853.0 -9,655 -$262.5

TAll figures reported represent the sum of the direct impacts (output of navigation-dependent industries themselves), indirect
impacts (output of other industries that supply goods and services to those industries), and induced impacts (changes in
household consumption due to employment and income changes from direct and indirecteffects) for each category.
ZRegions are defined as follows: Rhode Island--Washington County; Eastern Connecticut--Hartford, Middlesex, and New
London Counties; Western Connecticut--Fairfield and New Haven Counties; New York Mainland--Westchester and Bronx
Counties; Western Long Island--Kings, Queens, and Nassau Counties; and Eastern Long Island--Sutfolk County. Note that
Queens and Kings counties are included only for purposes of measuring indirect and induced effects. Navigation -dependent
activity on waterways in these counties is not considered when measuringdirect effects  Similarly, waterways in Washington

County, outside of Westerly and Block Island, are not consideredwhen measuring direct effects.

*Employment is defined by the Bureau of Labor Statistics as “the total number of persons on establishment payrolls employed
full or part time who received pay for any part of the pay period that includes the 12th day of the month” (BLS, 2015).
Temporary and intermittentemployeesare included Data exclude proprietors, those who are self-~employed, unpaid family
or volunteer workers, farm workers, and domestic workers. Because fishing employment is likely to be underestimated in
BLS data, we utilize an altemative method (combining data on ex-vessel revenues in the commercial fishing sector with an
estimate of output per worker) to estimate employment in this industry. Nonetheless,this estimate may be skewed, and
employment, payroll, and output for the commercial fishing sector may be understated.
4The tax impacts include all payments to government, and represent the sum of direct, indirect, and induced taxes paid by
employees, businesses, and households. Assuch, tax impact measurementssomewhatoverlap with other measures and
should not be summed (e.g., value added and output include payments made by industries to payroll taxes).

SNote that due to leakage effects (i.e., economic activity across study regions that is not captured in the models run for
each region but is captured in the larger Long Island Sound area model), the sum of the output, GSP, and annual tax
revenue values reported for the six sub-regions is less than the activity reported for the study area as a whole. The
difference in measured impacts of the No Action Alternativevaries from 5% to 8%, depending on the output measure.

In the case of employment, however, the figures reported for the six regions sum to a value greater than that indicated
for the Long Island Sound study area. This anomaly may result from independent specification of the regional

purchase coefficients within each IMPLAN model (i.e., regional purchase coefficients for one or more sub-regions that
are different than the regional purchase coefficient for the study area as a whole). In addition, the output per worker

that IMPLAN specifies may be lower in some sub-regions, causing the model to estimate greater relativeemployment
impacts within these regions than for the study area as a whole.
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5.3 IMPACTS ASSOCIATED WITH PLACEMENT ALTERNATIVE SITES

This section addresses the potential impacts to the physical, environmental, infrastructure,and
cultural resources that could occur as a result of dredged material placement at each of the
potential alternative sites. The site-specific resource data used to assess these impacts are
summarized in Chapter 4 of this PEIS. Site-specific data are currently not available to support
the assessment of socioeconomicimpacts at cach potential placement location. While general
impacts by alternative type are provided in USACE (2015a), future use of these alternative sites
for the placement of dredged material would require a detailed assessment of the impacts at the
site on a project-by-project basis.

53.1 Open-Water Placement Alternatives

Site-specific impacts associated with the placement of dredged material at the open-water
placement alternative sites are described below.

Unconfined Open-Water Placement
Western Long Island Disposal Site

Physical Impacts

The seafloor at the WLDS grades into an east-to-west axial depression, or trough, in the lower
half of the site. Water depths range from 75 ft to 85 ft along the northern boundary,downto a
118-ft-deep cut of the axial depression, and slopes up to 98 ft along the southern boundary
cornersand up to 75 ft in the middle of the southern boundary to a sediment-covered incised
platform (ENSR, 2007). Given the depths of the site and limitations on mound height, dredged
material placement at WLDS would not impact surface waves.

WLDS is located in a depositionalarea where the seafloor consists of sandy fine-grained
sediment with areas overlain with historic and more recently placed dredged material consisting
of sand-silt-clay deposits. The site is flanked by transitional and sand habitats. The sediment
properties are similar to ambient sediments in the vicinity of the site. Potentialimpactsto
WLDS are unlikely given the previous changes from historic dredged material at the site and the
lack of major differences in the dredged material and ambient sediments.

Sedimentaccumulationin the area is indicativeof a low currentregime. In addition, the shoal
areas and lack of furrows in the vicinity of WLDS appear to reflect the complex topographyand
lack of directionally stable currents (ENSR,2007). Impacts to bottom currents are unlikely due
to management of the site and limited currentsat the site. There are potential impacts to
sediment transportduring extreme storm events and/or when high easterly winds combine with
spring tidal currents, depending on dredged material mound height and placementlocation.
However, modeling has shown that 2- and 10-year storms would not erode bottom sediments at
WLDS or cause sediment transport (EPA,2004). Modeling studies have also shown that
limiting mound height can prevent sediment transport (EPA,2004).

Bathymetricsurveys conducted at WLDS before Hurricane Gloria (August 1985) and afterward

(October 1985) revealed no large-scale changes in the bottom topography at the site as a resultof
the storm. Subsequent monitoring surveys also showed long-term stability of the dredged
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material mounds and no evidence of erosion of dredged material (USACE (1989); ENSR
(2005b); ENSR (2007)).

Environmental Impacts

Burial by dredged material would cause short-term impactsto the abundance and diversity of the
benthic community at WLDS. Recovery to levels and species similar to pre-placement could be
delayed or prevented if dredged sediment characteristics were different from native material .
There is a potential for short-term impactsto the benthic community (respiration and feeding)
associated with water quality impairment from the sediment plume following placement.
Recolonization to pre-placement levels would be likely, and no long-term effects would be
expected as long as dredged material placed at the site was similar to the sandy and fine-grained
sedimentscurrentlyat the site.

The potential area of direct impacts (death and burial) to the benthic community at the WLDS
Alternativeis estimatedto be from 2 to 7.6 acres per year based on average annual mound sizes
at the existing WLDS (EPA, 2004). This area represents much less than 0.1% of the available
deep fine-grained habitat in this part of the Western Basin (over9 nmi?). The direct impacts to
the community in an area of this scale are not expected to cause a measurable reduction in the
population of any of the species potentially affected within the Western Basin.

Short-term impactsto shellfishcould occur from the placement of dredged material at WLDS.
The primary shellfish resource inhabiting WLDS is the American lobster, which feedsand
burrows there and has been found to occur in high abundance at the site relative to abundances
observed in other parts of the Western Basin (EPA (2004); Giannini & Howell (2010)).
Dredging windows restrict placement during vulnerable life stages of lobsters (EPA, 2004).
Placement of dredged material at WLDS would not be expected to cause major alterations to the
seafloor habitat that is currently available for lobster, crabs, or potential bivalves at WLDS.
Minor changes in topography and potential organic content could improve shellfish habitat by
creating diversity in seafloor conditions and supportingprey populations. Placement would
disrupt the habitat and result in short-term impactsto shellfishresourcesin the immediatearea
due to burial. Water quality impacts of the sediment plume could potentially impact shellfish
filtration and respiration.

Short-term impacts to plankton could occur from dredged material entrainment and sediment
plumes in the water column. Most of the discharged dredged material would quickly fall to the
seafloor, which could entrain a small area of planktonic organisms (e.g., phytoplankton,
zooplankton,and larval stages of fish and invertebrates)and displace others with the movement
of water. Increased turbidity resulting from discharged dredged material would temporarily alter
water quality, which would have potential short-term impacts on plankton. The impact could be
detrimental or beneficial, dependingon the planktonicspecies. The amount of organisms
affected would be small comparedto the size of the overall community at WLDS.

The majority of finfish speciesin the WLDS area are migratory, and recovery to levels similar to
pre-placement has been documented at this site and throughout Long Island Sound (EPA, 2004).
The predicted direct impacts (death or burial) of placementon fish populationsin the western
Sound would most likely include the potential burial of juvenile red hake within the central

ED_001437B_00001046-00046



Draft Programmatic Environmental ImpactStatementfor the June 2015
Long Island Sound Dredged Material Management Plan Page 5-47

footprintof the mound, although some direct impacts would be possible with any demersal
(bottom-water-dwelling) fish present at the site. Demersal fish species that could be present
during some portion of the period when placement could occur include winter flounder,
windowpane flounder, fourspot flounder, and fourbeard rockling(EPA, 2004). The impacts
resulting in habitat disruption would be short term. Water quality impacts associated with
temporary increased turbidity could potentially have direct short-term impacts on fish
respiration.

Indirect impacts would likely include temporary displacementof finfish from benthic foraging
arcas and refuge on fine-grained habitat from late fall to early spring (October to April), as well
as occasional displacement of migrating adults in spring and adults and young of the year in fall.
The species most likely to experience indirect effects include cunner, winter flounder, and
striped searobin. Other species that could also experience indirect effects include fourbeard
rockling, fourspot flounder, scup, smooth dogfish, summer flounder, tautog, weakfish, and
windowpane flounder. These predictions are based on the migration of the majority of the
finfish species out of western Long Island Sound for the period when placementusually occurs

(winter months) and the life history patterns and relative abundance of selected species (EPA,
2004).

Placement of dredged material at WLDS would not be expected to cause major alterations to the
seafloor habitat at WLDS. Minor changes in topography and potential organic content could
improve demersal fish habitat by creating diversity in seafloor conditions and supporting prey
populations.

All of Long Island Sound is mapped as EFH, and there are three listed endangered fish species
that potentially could occur at WLDS. There are 15 Federally managed species according to the
NOAA EFH square designations. Previously, NMFS and USWES concurred with the findings
ofthe 2004 Final EIS designationof the WLDS and CLDS stating that dredged material
placementat these sites is not likely to adverselyaffectlisted speciesor EFH (EPA, 2005).

About 20 species of marine mammals and reptiles have been identified as possibly occurring at
WLDS, which includes five endangered or threatened species of both whales and sea turtles. Sea
turtles, whales, and other marine mammals typically migrate into Long Island Sound from the
Atlantic Ocean and would thus have a higher probability of occurring in the eastern portion near
ocean waters than in the Western Basin where WLDS is located. Open-water placement could
potentially impact marine mammals and reptiles, either directly by vessel strikes or indirectly by
harassment during placement due to noise and sediment discharge. Temporary sediment plumes
could also cause these creatures to avoid the local area. In the designationof WLDS, USFWS
noted that “no habitat in the project impact area is currently designated or proposed ‘critical
habitat’ in accordance with provisions of the Endangered Species Act (87 Stat. 884 as amended;
16 U.S.C. 1532 et seq.)”. The potential for vessel strikes is limited by the slow speed of tugboat
and barge operations. Recent ship speed reductions have been found to be effective in reducing
strikes to whales (Conn & Silber (2013); NOAA (2013)). No strikes to endangered or threatened
species or to dolphinsand seals are known to have occurred in the history of the DAMOS
program. Potential adverse impacts would be limited and of short duration
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The primary impacts to water quality following dredged material placement at WLDS would be
associated with the residual particles that remain suspended from minutes to a few hours after
most of the sediment has reached the seafloor. Theseintermittent,shortterm impacts to water
quality could potentiallyinclude light reduction, interferencewith biological processes, and
contaminantexposure. Suspended sediment could also potentially promote productivity of
specific species by serving as a food source (Wilber & Clarke,2001). The impacts of suspended
solids on DO water column concentrationswould likely be minimal (mostly in the lower part of
the water column) and short-term.

Low DO conditionsare a widespread problem in western Long Island Sound and in parts of the
Central Basin during summer. Studies of Welsh & Eller (1991) and others have shown that the
sediment oxygen demand imparted by the sediments of western Long Island Sound does not
significantly influence or drive the observed hypoxic conditions Instead,the hypoxia is related
to the large mput of nutrients to the water column and the resultant eutrophic conditionsin the
water column coupled with summer stratification. Thus, it is not expected that the sediment
oxygen demand exerted by dredged material placed at WLDS or any of the alternative sites
would have significant impact on the hypoxia in this region or in other areas of Long Island
Sound. In addition, dredged material placement usually occurs during the fall and winter months
when hypoxic conditionsare not likely to exist The spatial map of the frequency of low-DO
years from 19912013 (see Figure 4-22) supports the lack of impact on DO conditions, as the
WLDS area is within the regional trend for deeper waters and is not anomalously higher than
other areas. The links between anthropogenic and terrigenous inputs of organic carbon and
sediment oxygen demand and anoxic conditions within sediments are complex (Cuomo, et al.,
2014). Seasonal occurrences of anoxic sediments have been mapped in western Long Island
Sound and could potentially contribute to a feedback loop with depressed oxygen levels in
bottom waters, but WLDS has not been mapped as a hot spot of sediment TOC (Cuomo, et al.,
(2005); Poppe, et al. (2000)).

For WLDS, model simulationshave shown that the vast majority of released dredged material
settled to the bottom in close proximity to the point of release (EPA, 2004). The higher-than-
typical current conditions chosen for the simulation were the most significant factor in
determiningresidual plume conditions This might be expected given that a current of 0.9 ft per
second would cross half the width of WLDS 1n less than one hour, and release was at the center
ofthe site. All dilutions were well within the toxicity criteria limits after the four-hour initial
mixing period. However, toxicity criteria exceedancesoccurred when the plume passed out of
the site boundariesunder high currents, which occurred approximately 90 minutes after release
and returned to permissible levels within another 20 minutes beyond the site boundary (EPA,
2004). The results suggest that dilution of contaminants below the prescribed 1/100th LCso level
(Median Lethal Concentration) for the worst-case scenario could potentially be achieved simply
by adjusting the management approach—either by limiting barge size, limiting operations to
times other than during spring tide, positioning the release point according to the ambient
currents, or expanding the site boundaries.

Many metals (silver, cadmium, copper, nickel, lead, and zinc) appear to occur in a form that 1s

not biologically available, and laboratory toxicity test data indicate that sediments from WLDS
are not acutely toxic to amphipods Bioaccumulationrates for lobster and finfish at WLDS were
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generally within the range of levels in similar organisms in other non-placementareas of Long
Island Sound. Advanced benthic recovery has been documented following dredged material
placement. These results show that the sedimentquality within the sites is not significantly
degraded and that irreversible or significant adverse impacts from the placement of dredged
material in the sites have not occurred (EPA,2004).

For the purpose of future placement activities, any dredged material taken to the alternative sites
would be tested and evaluated in accordance with applicable regulations, as described in the
Regional Implementation Manual (EPA and USACE, 2013). As a result, dredged sediments that
are toxic or that contain statisticallysignificantlevels of contaminantsmost likely would not be
found suitable for unconfined open-water placement without further testing that demonstrated
limited bioaccumulation. Therefore, adverse effects to sediment quality as a result of dredged
material placement would likely not occurat WLDS.

Impacts to local air quality are expected to consist mainly of exhaust fumes from tugs and other
equipmentused during operations. These impacts would be intermittentand short in duration
and would have to comply with air quality regulations. Tugs would generate some noise while
transporting the barges, but this impact would likely not be substantially different from
background noise levels in the area.

Infrastructure Impacts

The open-water placement of dredged material at WLDS would not impact most infrastructure
resources (e.g., mooring areas, ports, coastal structures, cable/power/utilitycrossings, and
aquaculture) because these are not present at the site. The temporary transit of barges from
harbor regions to and from the alternative site could potentially cause short-term impacts by
displacing shipping as well as recreational and commercial vessels at WLDS and/or the transit
area. Alteration of bottom depths could also potentially impact navigation. However,
navigational channels are not present at WLDS, and management of dredged material placement
at the site would ensure that adequate water depths were maintained to minimize impacts to
navigation.

Cultural Impacts

No cultural resources (e.g., shipwrecks, archacology sites, and historic districts) exist at the
WLDS Alternative site; therefore, no impacts to these resources would occur. The only potential
visual impacts would be of short duration as vessels and barges traveled to and from the
alternative site.

Central Long Island Disposal Site

Physical Impacts

The ambient seafloor at CLDS i1s a gently sloping plane from a depth of 59 ft at the northwest
corner to 72 ft in the southeast corner, with distinct dredged material mounds from past dredged
material placement activities rising to depths as shallow as 46 ft (AECOM, 2013). The site is not
as deep as WLDS and has a less complex, more even natural topography. Given the depths of
the site and management limitations on mound height, dredged material placement at CLDS
would not impact surface waves.
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Located in a depositional area, CLDS has fine-grained ambient sediments with sand-silt-clay
deposits of historic and more recently placed dredged material. The sediment properties at
CLDS are similar to, though in some areas more sandy than, ambient sediments in vicinity of the
site. Potential physical impacts to CLDS would be unlikely given the previous changes from
historic dredged material at the site and the lack of major differences in the dredged material and
ambient sediments.

Sediment accumulation and a low current regime that are characteristic of deep areas of the
Western and Central Basins are also observed at CLDS. However, currents are faster than
observedat WLDS, and there are large, east-west sedimentary furrows at CLDS that appear to be
generated by mobilization of the seafloor during infrequent storms or extreme tidal events
(Poppe,etal., 2002). Acoustic surveys from 1997,2000, 2005, and 2011 show that the furrows
have been stable over time, providing strong evidence for the lack of sediment transport at the
site (ENSR (2007); AECOM (2013)). The processes responsible for the formation of the
furrows either were not actively modifying these sedimentary features or were not modifying
them at a scale observablein acousticimages within this 14-year timeframe (ENSR,2007). This
also suggests that mound formation at CLDS has not impacted regional flow patterns and
sediment transport,as changes to the seafloor topography would be evident over time.

There are potential impacts to sediment transport during extreme storm events and/or when
winds combine with spring tidal currents, depending on dredged material mound height and
placement location. In addition, waves tend to be larger at CLDS than at WLDS under the most
frequent wind conditions (from the west-southwest). Under storm conditions that typically have
winds from the east or northeast, wave heights tend to be similar for the Western and Central
Basins. Model predictionsof sediment transport show that when dredged material mounds are
several feet high, waves and currents associated with 2- and 10-year storms would not erode
bottom sediments (EPA, 2004). Modeling has also shown that mound placement and limited
mound heights can reduce the potential for erosion (EPA, 2004). These results are consistent
with survey observations of historical sediment stability.

Environmental Impacts

The benthic community at the CLDS Alternative consists primarily of the three major taxonomic
groups, Annelida, Mollusca, and Crustacea. Many species belonging to these groups have
shown the ability to burrow up through deposited dredged material. At the CLDS Alternative,
the numbers of species per sample and the diversity of species were found to be similar to those
at WLDS (EPA, 2004). Impacts from dredged material placement at CLDS would likely be
similarto impactsat WLDS, with short-term impacts to the benthic community due to burial and
potential water quality impairment.

The potential area of direct impact to the benthic community at the CLDS Alternativeis
estimated to be between 85,000 and 1,039,000 fi> based on average annual mound sizes at the
existing CLDS (EPA, 2004). This area of between 2 and 24 acres represents much less than
0.1% of the available deep mud habitat in this part of the Central Basin (over 40 nmi?).

Similar to WLDS, there would likely be potential short-term impacts to shellfish from dredged
material placement at CLDS. According to NOAA (2014), the CLDS is within 2.2 mi of
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American lobster and blue crab habitat. Pasttrawl and benthic surveys have observed lobsters
and the potential for hard clams at CLDS; however, no evidence of the presence of hard clams
was found (EPA, 2004). Temporary potential impacts would include burial of shellfish and

water quality impairments as well as potential benefits from increased variation in topography.

Similar to WLDS, there is the potential for short-term impacts to plankton from dredged material
entrainment and sediment plumes in the water column at CLDS.

The locationofthe CLDS Alternativein the Central Basin of Long Island Sound places the site
in an area with broadly distributed fish resources. The central area of the Sound has relatively
homogencous bottom habitat and encompasses an area with some open ocean characteristics
(long fetch, areas of deep water) and access to nearshore resources and reef habitats. The
predicted direct impacts of dredged material placement at CLDS would most likely include red
hake within the central footprint of the mound, although some direct impacts would be possible
with any demersal fish present at the site during discharge. Demersal fish species that could be
present during some portion of the period when placement occurred include summer flounder,
winter flounder, windowpane flounder, fourspot flounder, and fourbeard rockling The direct
impacts of death and burial on this scale would not be expected to cause a measurable reduction
in the regional population of any of the species potentially affected within the Central Basin
(EPA,2004).

Indirect impacts would likely include temporary displacement of finfish from benthic foraging
areas and refuge on fine-grained habitat from late fall to early spring (October to May), as well
as displacement of migrating adults in spring and adults and young of the year in fall. The
species most likely to experience indirect effects include red hake, scup, and winter flounder.
Winter flounder could be present during placement due to the overwinteringof young flounder
and spawning migration into the Sound of mature and immature flounder. Other species that
could experience indirect effects include black sea bass, bluefish, butterfish, fourbeard rockling,
fourspot flounder, hogchoker, silver hake, smooth dogfish, striped searobin, summer flounder,
tautog, weakfish, and windowpane flounder. Bluefish could use a sediment plume to increase
predation as the turbid water can hide their presence (and the presence of prey). This finding is
based on the migration of most finfish species out of central Long Island Sound for the period
when placementusually occurs, and the life history patterns and relative abundance of selected
species (EPA,2004). These indirectimpacts would be localizedand short-term and would be
partially offset by increased topographic relief within the site and recolonization by benthic food
sources.

Winter flounder, a species with an above average occurrence at the CLDS Alternative, may not
migrateout of the central Sound in winterand may be at the greatestrisk of adverseimpacts.
They are most likely to experience some disruption of food sources from the placement of
dredged material; however, they could also be attracted to disturbed sediments and recolonizing
benthos or they could prey upon scavengersattracted to the disturbed sediments. In the fall,
weakfish are also abundantand could overlap with a part of the placement season; they may
avoid the water column near dredged material discharge. However, weakfish do migrate out of
the Sound from December to April and may miss most dredged material placement (EPA,2004).
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Placement of dredged material at the CLDS Alternative is not expected to cause major alterations
to the seafloor habitat. Minor changes in topography and fresh sediment could improve demersal
fish habitat by creating diversity in seafloor conditions and supporting prey populations.

All of Long Island Sound is mapped as EFH, and there are three listed endangered fish species
that potentially could occur at CLDS. There are 17 Federally managed species according to the
NOAA EFH square designations. Previously, NMFS and USWFS concurred with the findings
of the 2004 Final EIS designationof the WLDS and CLDS stating that the dredged material
placementat these sites is not likely to adverselyaffectlisted speciesor EFH (EPA,2005).

About 20 species of marine mammals and reptiles have been identified as possibly occurring at
CLDS, which includes five endangered or threatened species of both whales and sea turtles.
Open-water placement could potentially impact marine mammals and reptiles, either directly by
vessel strikes or indirectly by harassment during placement due to noise and sediment discharge .
Temporary sediment plumes could also cause these creatures to avoid of the local area. In the
designation of CLDS, USFWS noted that “no habitat in the projectimpactarea is currently
designatedor proposed ‘critical habitat’ in accordance with provisions of the Endangered
Species Act (87 Stat. 884 as amended; 16 U.S. C. 1532 et seq.)”. The potential for vessel strikes
1s limited by the slow speed of tugboatand barge operations. Recent ship speed reductionshave
been found to be effective in reducing strikes to whales (Conn & Silber (2013); NOAA (2013)).
No strikes to endangered or threatened species or to dolphinsand seals are known to have
occurred in the history of the DAMOS program. Potential adverse impacts would be limited and
of short duration.

Water quality impacts at CLDS would likely be similar to those at WLDS. Aswith WLDS,
CLDS model simulations showed that the high current conditions chosen for the simulation were
the most significantfactor in determiningthe spread of the residual plume. The dilutions were
all well within the toxicity criterialimits after the four-hour initial mixing period. Toxicity
criteria exceedances occurred when the plume passed out of the site boundaries, approximately
90 minutes after release, although the dilutionreturned to permissible levels within another 30
minutes beyond the site boundary. Aswith WLDS, the spring tide current (the worst case)
carried the plume over the short travel distance from the site center to the site boundary. Unlike
WLDS, however, this was the case for both barge sizes. The smaller barge size was not small
enough to sufficiently decrease the time needed for dilution. The percent volume of clumps and
percent volume of free water used in the simulations were not significant in the ranges simulated.
For CLDS, the model results suggest that dilution of contaminantsbelow the prescribed 1/100th
LCso level for worst-case projects could potentially be achievedby adjustingthe management
approach—either by further limiting barge size, limiting operationsto times other than during
spring tide, positioning the release point according to the ambient currents, or expanding the site
boundaries (EPA,2004).

Impacts on sediment quality at CLDS are not likely to occur for the same reasons placement of
dredged material would not likely impact the areca at WLDS. Several metals do not appear to be
in biologically available form; toxicitytest dataindicatethat sediments are not toxic to
amphipods. Bioaccumulation rates for clams, worms, finfish, and lobster were generally in the
range of levels in other, non-placement areas of Long Island Sound. Advanced benthic recovery
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has been documented following dredged material placement. Continued placement of dredged
material at CLDS could improve sediment quality at the site. These results show that the
sedimentquality within the sites is not significantlydegraded and that irreversibleor significant
adverse impacts from the placement of dredged material at the sites have not occurred (EPA,
2004).

Air quality and noise impacts at CLDS (as at WLDS) would likely be short-term and minor,
would comply with regulations,and would be within backgroundlevels for the area.

Infrastructure Impacts

The open-water placement of dredged material at CLDS would not impact most infrastructure
resources (e.g., mooring areas, ports, coastal structures, cable/power/utility crossings, and
aquaculture) because these are not present at the site. Navigation channels are present at CLDS.
The temporary transit of barges from harbor regions to and from the alternative site would cause
short-term impacts by displacing shipping vessels and recreational and commercial vessels at
CLDS and/or the transit area. Alteration of bottom depths could also potentially impact
navigation. However, management of dredged material placement at the site would ensure that
adequate water depths were maintained to minimize impacts to navigation.

Cultural Impacts

No cultural resources (e.g., shipwrecks, archaeology sites, and historic districts) exist at the
CLDS Alternative site; therefore, no impacts to these resources would occur. The only potential
visual impacts would be of short duration as vessels and barges traveled to and from the
alternative site.

Cornfield Shoals Disposal Site

Physical Impacts

The CSDS, located in the Eastern Basin south of the mouth of the ConnecticutRiver, is the only
site in a non-depositionalarea managed as a dispersive site (dredged material 1s allowed to be
transported out of the site boundary). The CSDS is the deepest of the four open-water placement
alternatives,with water depths ranging from 151 ft in the northeast corner to a maximum depth
of 189 ft in the southwestern quadrant where there is a depression (ENSR, 2005a). The
predominant topographic features are a smooth, sandy bottom and bedforms oriented in an east-
west direction that gently slope from northeast to southwest The sand depositsat the mouth of
the Connecticut River form a shoal complex that is reworked by tidal currents (Knebel & Poppe,
2000). Because sediments have not been observed to substantially accumulate at the CSDS
(ENSR, 2005a), and because the water depth is greater than other alternatives, no impacts to
currents or waves are expected to occur from dredged material placement at CSDS.

CSDS has received dredged material primarily from the Connecticut River and harbors adjacent
to the river. Connecticut River navigation channel sediments tend to consist of sand similar to
CSDS sediments, while the harbors and marinas have finer sediments. Althoughthere could be
potential impactsto the site if dredged materialhad different grain size characteristics from the
ambientsediments, CSDS is a site with active sedimenttransport; dredged materials placed there
are not confined within the site and do not accumulate significantamounts within it. Any
potential impacts from differences in sediment type would be short-term until the placed
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sediments were reworked. There could be potentialimpactson sedimenttype to the west of the
site due to the prevailing tidal transport mechanism.

The coarse particle size of sediments (sand and gravel) at the site are a result of high-energy
physical processes from tidal currents, atmosphericstorms, and the Connecticut River outflow in
the area. CSDS is located in a narrow part of Long Island Sound, which constricts ocean tidal
currents through the Eastern Basin, increasingflowrates. The high energy at the CSDS results
in a westward sediment transport that also disperses placed dredged material to the west (ENSR
(ENSR, 2005a); Wiley (1996)). Observations of clay nodules from glacial lake deposits also
provide evidence of scouring at the site (SAIC, 1988). Sediment transport was not modeled for
the CSDS site as part of the 2003 EPA study (EPA,2004). Unlike WLDS and CLDS, it is
expected that most of the dredged material would be transported from the site following
discharge due to the greater depths and high-energy regime at CSDS.

During a current meter deploymentat CSDS in the early 1990s, two major storms passed over
the area (Wiley, 1996). On August 19, 1991, Hurricane Bob produced maximum wind speeds of
45 knots. During the hurricane, the data from the mid-water meter showed that the mid-day
flood velocity was reduced by more than half and the succeeding flood tide current was normal.
Then, at the end of October 1991, what became known as the “Perfect Storm” occurred, with
sustainedwinds of 40 knots over October 30 and 31. The National Weather Service determined
that storm to be a 100-year storm; therefore, the potential for erosion could have been high.
During this "Halloween" storm, the current meters showed no change in current strength, yet the
net near bottom drift shifted from a normal west-southwest direction to directly west. More
recent current meter deploymentsand modeling (2013) identify the area of CSDS as one of the
highestareas of bottom stress in eastern Long Island Sound during fair weather and storm
conditions(O’Donnell,2014). The timing of storms and wind directionswith respectto tidal
cycles appears to be critical to result in bottom current impacts at this deep water site.

Environmental Impacts

Impacts to the benthic community at CSDS would be fewer than those at WLDS or CLDS, but
they would occur over a greater area for two main reasons: the dredged material is expected to be
dispersed much more by currents at the site, and management practices deliberately do not target
a specific area for placement. In other words, the same size barge of dredged material would
resultin a small and thicker depositat the other sites compared to a larger and thinner depositat
CSDS, and deposits would occur over a larger area; therefore, differentburial impactswould
result. Potential increased organic matter and reduced grain size temporarily available at the site
could have a beneficial impact by serving as a food source for benthic organisms. The changes
to the sediment could also potentially delay or cause changes to benthic recovery rates. Because
the site experiencesroutine disturbance from tidal currents, impacts could be less than at other
sites that do not experience routine disturbances The amount of benthic data available at CSDS
is less than at the other sites, which makes it more difficultto evaluate conditionsover time.
However, increased species richness could be expected because of the coarser sediments at the
site and the east-west gradient of increasing species richness that has been observed throughout
Long Island Sound. The richness of species occurrence is likely due to the larger potential
species pool given connectionsto Block Island Sound, the Atlantic Ocean, and coastal areas.
Increased richness could aid in the recoverytimes of benthicinvertebrates.
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Potential short-term impacts to shellfish from dredged material placement could include burial
and temporary water quality impairments. These impacts would be similarto those at WLDS
and CLDS; however, the burial impacts may be less likely and would occur over a larger area of
the site due to dispersal by currents and the lack of mound formation or target areas for
placement. Habitat mapping indicates that the American lobster, blue crab, blue mussel,
horseshoe crab, and softshell clam could occur at CSDS (NOAA, 2014). Surveysin 2000
observed lobster at the site, though they were less abundant than at othersites (EPA (2004),
AppendixH-7). Concerns have been raised about shellfish beds located about 1.2 mi north of
CSDS on the north side of Long Sand Shoal. In response, studies on currents at the site and
comparative bathymetric surveys over time have examined the potential for impacts. These
studies have shown that sedimenttransportis predominantly westward and oriented in an east-
west direction, aligned with the predominant tidal currents (ENSR, 2005a). Because CSDS lies
to the south, impacts to these shellfish beds from dredged material sediment transport from
CSDS would be unlikely.

Similar to WLDS and CLDS, short-term impacts to plankton could potentiallyoccur from
dredged material entrainment and sediment plumes in the water column at CSDS. A larger area
of impact would be expected at CSDS compared to the other sites due to water column depth and
the high tidal energy regime of the site.

The location of the CSDS Alternative in the Eastern Basin of Long Island Sound is in deep sand
fish habitat near shallow sand and deep transitional habitats. Finfish trawl catch per unit effort
data from 1984 to 2000 indicate that of the 24 areas in Long Island Sound sampled, CSDS had
the second lowest finfish abundances (EPA,2004). The depressed levels were not ascribed to
placement activity at CSDS as placement was sporadic and species richness was comparable to
other areas (EPA (2004), AppendixH-6). It was suggested that the proximity of CSDS to the
Long Sand Shoal and ConnecticutRiver outflow negated the habitat advantages of deeper waters
(EPA (2004), AppendixH-6). A detailed analysis of direct and indirect impacts to finfish similar
to those at WLDS and CLDS has not been conducted at this time.

Placement of dredged material at CSDS would not be expected to cause major alterations to the
seafloor habitatover the long term due to dispersalat the site. Minor changes in topography and
increased organic matter over the short term could improve demersal fish habitat by creating
diversity in seafloor conditions and supporting prey populations.

All of Long Island Sound is mapped as EFH, and there are three listed endangered fish species
that potentially could occur at CSDS. There are 10 Federally managed species according to the
NOAA EFH square designations. Given that fish are less abundantoverall and that fewer EFH
species occur, impacts to fish would likely be less than at WLDS and CSDS, and placement at
the site is not likely to adversely affect EFH. There could be a greater chance of impacts on the
listed shortnose sturgeon and Atlantic sturgeon, as both use the Connecticut River for habitat,
than at the other open-water placement alternatives.

About 20 species of marine mammals and reptiles have been identified as possibly occurring at

CSDS, which includes five endangered or threatened species of both whales and sea turtles.
Open-water placement could potentially impact marine mammals and reptiles, either directly by
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vessel strikes or indirectly by harassment during dredged material placement due to noise and
sediment discharge. Temporary sediment plumes could also cause these creatures to avoid the
local area. No habitat at or near CSDS is currently designated or proposed ‘critical habitat’ in
accordancewith provisionsofthe ESA. The potential for vessel strikes is limited by the slow
speed of tugboat and barge operations. Recent ship speed reductions have been found to be
effective in reducing strikes to whales (Conn & Silber (2013); NOAA (2013)). No strikesto
endangered or threatened species or to dolphinsand seals are known to have occurredin the
history of the DAMOS program. The potential occurrence of endangered or threatened species
would be greater at CSDS or NLDS due to proximity to the ocean than at WLDS or CLDS.
Potential adverse impacts would be limited and of short duration.

Similar to the other open-water alternatives, there would be intermittent, short-term impactsto
water quality from sediment plumes resulting from dredged material placement. At CSDS, water
quality impacts would likely be less than those at the other open placementalternative sites due
to the rapid mixing and dispersion of suspended sediments given the deeper water column and
strong tidal currents. Modeling has indicated that suspended sediments would disperse overa
wider area than at WLDS and CLDS. In contrastto the other open-water alternatives,
resuspensionof dredged material with ambient sediments is also expected to occur with ongoing
westward sediment transport at CSDS after placement. This resuspension of sediment could
increase short-term turbidity levels in localized bottom waters, however, this would not be
significantly greater than ambient conditions in the area.

Long-term impacts on sediment quality would not be likely at CSDS because sedimentis
typically not confined at the site. Short-term impactsalso would not be likely due to sediment
testing protocols that do not allow placement of highly contaminated sediments and the generally
lower contamination levels of sediments in the harbors and bays of eastern Long Island
(Fredette,2005).

Air quality and noise impacts would likely be short-term and minor, would comply with
regulations,and would be within background levels for the area, similar to the other open-water
placement alternatives.

Infrastructure Impacts

The open-water placement of dredged material at CSDS would not impact most infrastructure
resources (e.g., mooring areas, ports, coastal structures, cable/power/utility crossings, and
aquaculture) because these are not present at the site. The temporary transit of barges from
harbor regions to and from the alternative site could potentially cause short-term impacts by
displacing shipping vessels as well as recreational and commercial vessels at CSDS and/or the
transit areca. Alteration of bottom depths could also potentially impact navigation. However,
navigational channels are not present at CSDS. Moreover, CSDS is a dispersivesite, and the
management of dredged material placement at the site would ensure that adequate water depths
were maintained to minimize impacts to navigation.

Cultural Impacts
No cultural resources (e.g., shipwrecks, archacology sites, and historic districts)exist at the
CSDS Alternative site; therefore, no impacts to these resources would occur. The only potential
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visual impacts would be of short duration as vessels and barges traveled to and from the
alternative site.

New London Disposal Site

Physical Impacts

The NLDS is located south of the mouth of the Thames River and west of Fishers Island. The
overall topography of NLDS slopes from a depth of about 46 ft in the north toward the south
where depthsreach 79 ft (AECOM, 2009). NLDS has similardepthsas CLDS but is slightly
deeper. A broad trough, or depression, oriented northwest to southeast occurs in the southwest
portion of NLDS. The central portion of the trough has been partially filled with dredged
material, resulting in an irregulartopography. Broad, flat dredged material mounds are a
predominant feature at the site, which is managed to maintain a minimum water depth of 46 ft
(AECOM,2009). As long as this depth is maintained, dredged material placement at NLDS
would not impact surface waves.

NLDS is located in a complex depositional area where the sediment particle grain size ranges
from gravel to silt/clay,with silty fine sand, often with shell fragments dominating much of the
seafloor (AECOM, 2009). The dredged material deposited at NLDS has varied from fine-
grained sediment to sand, comparable to the range seen at reference areas. Given the
predominance of historic dredged material at the site and variability in grain size of ambient
sediments in the area, potential impacts to sediment from dredged material placement would be
limited due to potential differences in grain size and TOC content (AECOM, 2009).

Diurnal tidal currents tend to be the dominant physical processes that affect sediment transport
and deposition at NLDS (Waddell, et al., 2001). Average tidal current speeds are comparable to
those seen at CLDS, although observed maximums were higher at NLDS. Recent modeling of
circulation in eastern Long Island Sound indicates that NLDS is in an area with relatively low
current velocities (O’Donnell,2014). The increased elevation of the dredged material mounds
appearsto compound the stress of the tidal currents, resulting in the winnowing of
unconsolidated fine sediments (Waddell, et al., 2001). Field evidence indicates that over time,
the remaining coarser material and shell fragments at the sediment-water interfaceresultin both

an “armoring” layer that protects the area from erosion and a stable deposit (Waddell, et al.
(2001), AECOM (2009)).

The location of NLDS with respect to the seafloor topographyand nearby land (to the north and
northeast, as well as Fishers Island) serves to limit wind-driven waves from the north and east
and oceanic swell (Waddell, et al. (2001), O’Donnell(2014)). Although it is exposed to winds
from the west or southwest, which blow across the main longitudinalaxis of Long Island Sound
and are predominant in the summer, these winds do not appearto be strong enough to affect
bottom currents or sediments. Strong westerly winds could possibly occur on the backside of a
cyclonic storm (hurricane). In recent model simulationsof circulationinduced by Superstorm
Sandy winds, the bottom shear stresses at NLDS were below the threshold to mobilize sediments
(O’Donnell,2014). Therefore,even though much of eastern Long Island Sound had levels above
of the threshold and likely experienced sediment disturbance, the modeling indicated that
dredged material at NLDS would have remained stable during the storm (O’Donnell,2014).
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Environmental Impacts
Dredged material placement would have similar impactsto those at WLDS and CLDS, with
short-term impacts occurring from burial and potential water quality impairment.

Short-term impacts to shellfish from dredged material placement could occur at NLDS. Habitat
mappingindicatesthat the Americanlobster, blue crab, Atlantic surfclam, horseshoe crab, and
softshell clam could occur at NLDS (NOAA, 2014). Surveysin 2000 observed lobster at the site
(EPA (2004), Appendix H-7). Dense shell beds of mussels (Mytilus edulis) have been
documented at both dredged material mounds and reference areas for NLDS, and shell lag is
common in the area (AECOM, 2009). Temporary potential impacts include burial and water
quality impairments as well as potential benefits from increased variation in topography.

Similar to WLDS and CLDS, t short-term impacts to plankton could potentially occur from
dredged material entrainment and sediment plumes in the water column at NLDS.

The location of the NLDS Alternative in the Eastern Basin of Long Island Sound is in shallow
transitional habitats influenced by Niantic Bay and deep transitional habitats. No trawlable
stations are located near NLDS. Finfishtrawl catch per unit effort data from 1984 to 2000
indicate that the nearshore shallow transitional area near NLDS had lower finfish abundances
than WLDS and CLDS but greater abundances than CSDS (EPA, 2004). Large catches of scup
and butterfish were noted. A detailed analysis of direct and indirect impacts to finfish similar to
those at WLDS and CLDS has not been conductedto date. Similar types of impacts from
potential burial and respiratory injury, aversion, or displacement due to water quality
impairments would be likely.

Placement of dredged material at NLDS would not be expected to cause major alterations to the
seafloor habitat. Minor changes in topography and increased organic matter could improve
demersal fish habitat by creating diversity in seafloor conditions and supporting prey
populations.

All of Long Island Sound is mapped as EFH, and there are three listed endangered fish species
that potentially could occur at NLDS. There are 10 Federally managed species according to the
NOAA EFH square designations. Given that fish are less abundantoverall and that fewer EFH
species occur, impacts would likely be fewer than at WLDS and CSDS, and placement at the site
is not likely to adversely affect EFH.

About 20 species of marine mammals and reptiles have been identified as possibly occurring at
NLDS, which includes five endangered or threatened species of both whales and sea turtles.
Open-water placement could potentially impact marine mammals and reptiles, either directly by
vessel strikes or indirectly by harassment during dredged material placement due to noise and
sediment discharge. Temporary sediment plumes could also cause these creatures to avoid the
local area. No habitat at or near NLDS is currently designated or proposed ‘critical habitat’ in
accordancewith provisionsof the ESA. The potential for vessel strikes is limited by the slow
speed of tugboat and barge operations. Recent ship speed reductions have been found to be
effective in reducing strikes to whales (Conn & Silber (2013); NOAA (2013)). No strikes to
endangered or threatened species or to dolphinsand seals are known to have occurredin the
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history of the DAMOS program. The potential occurrence of endangered or threatened species
would be greater at CSDS or NLDS due to proximity to the ocean than at WLDS or CSDS.
Potential adverse impacts would be limited and of short duration.

Similar to WLDS and CLDS, there would be intermittent, short-term impacts to water quality at
the NLDS Alternative from sediment plumes resulting from dredged material placement. At
NLDS, impacts on sediment quality would not be likely for the same reasons dredged material
placement would not likely impact the area at WLDS. Several metals do not appear to be in
biologically available form, and toxicity test data indicate that sediments are not toxic to
amphipods. Bioaccumulation rates for clams, worms, finfish, and lobster were generally in
range of levels found in other, non-placementareas of Long Island Sound. Advanced benthic
recovery has been documented following dredged material placement. Continued placement of
dredged material at NLDS could improve sediment quality at the site.

Air quality and noise impacts would likely be short-term and minor, would comply with
regulations,and would within background levels for the area, similar to the other open-water
placement alternatives.

Infrastructure Impacts

The open-water placement of dredged material at NLDS would not impact most infrastructure
resources (e.g., mooring areas, ports, coastal structures, cable/power/utility crossings, and
aquaculture) because these are not present at the site. Navigation channels are present at NLDS.
The temporary transit of barges from harbor regions to and from the alternative site would have
short-term impacts by displacing shipping vessels as well as recreational and commercial vessels
at NLDS and/or the transit area. Discharge of dredged material could also have short-term
impacts on submarine transit; a corridor has been established within NLDS to exclude placement
in this designated area to minimize potential impacts. Alteration of bottom depths could also
potentially impact navigation. However, management of dredged material placement at the site
would ensure that adequate water depths were maintained to minimize impacts to navigation.

Cultural Impacts

No culturalresources (e.g., shipwrecks, archaeology sites, and historic districts)exist at the
alternative site; therefore, no impacts to these resources would occur. The only potential visual
impacts would be of short durationas vessels and barges traveled to and from the alternative site.

Confined Open-Water Placement
Physical Impacts

At the confined open-water site (Sherwood Island Borrow Pit — Site E), the seafloor elevation
would be restore d to historic depths prior to dredging of the borrow pit. If the physical
properties of the cap material were different from the native sediments, placement of material at
the site could change the existing sediment grain size and TOC. For example, impacts to
sediments would likely occur where native fine-grained sediments were replaced by more
granular, sandy material. Placement activities could temporarily increase turbidity and
sedimentation surrounding the site. There would likely be no impacts to littoral drift
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patterns/rates, currents, and waves because the existing depression would be filled to ambient sea
floor elevation.

Environmental Impacts

Because a placement pit already exists at Sherwood Island Borrow Pit — Site E, there would be
no impacts from construction Operation (i.e., filling) of the confined open-water alternative
would directly impact any bottom -dwelling resources living within the footprintarea through
direct destruction and/or burial. Resources in the adjacent areas (i.c., the surrounding
environment)could potentially be indirectly affected through sedimentation and increased water
column turbidity. These impacts would be greatest for sedentary/immobile resources (e.g.,
benthic infauna and shellfish). Species such as fish and lobster are typically mobile enough to
avoid the descending material and could burrow out from beneath a modest thickness of
deposited material. It is anticipatedthat the reduction in diversity and abundance of benthic
infauna and shellfish populations within the site would be of short duration. Recovery to levels
similarto pre-placement would likely occur within months to several years, as documented at
other dredged material placement sites in Long Island Sound in the New England region
(Fredette & French (2004), USACE (2012b)). Potential short-term impacts to plankton could
occur near the site from entrainment during dredged material placement and temporary decreases
in water quality.

The proposed Sherwood Island Borrow Pit — Site E alternative is located in designated EFH.
Bottom-dwelling species could potentially occur at this site. Placement operations could
potentially change the habitat permanently if sedimentthat differed from the native material
were placed at the site. The placement of suitable dredged material at the site would limit
bioaccumulationof any contaminantsin the dredged material and would allow a stable benthic
community to develop. Although placement of material at this site would cause the permanent
loss of water column habitat and decrease habitat diversity, filling the depressionto ambient
depth could benefit certain fish, shellfish and other organisms. For example, habitat
enhancement for fish and shellfish could potentially occur through an increase in habitat
diversity due to bathymetric variations and improved sediment quality.

Federally managed fish species and marine mammals were identified as potentially occurring in
the Sherwood Island Borrow Pit— Site E area. These species could experience harassment
during operations at the site (USACE, 2012c¢). There is also the potential for vessel strike
impacts from transporting dredged material to the site. However, the same vessel traffic would
also create noise and disturb these animals, which would likely deter them from entering the
area.

Intermittent, short-term changes in water quality could potentially occur within the residual
plumes during and following placement, with a greater potential for water quality impacts under
worst-case conditions Best management practiceswould limit increasedturbidityand the
potential for water quality and habitat impairment during placement. The hydrodynamic
characteristics (i.e., limited wave action and wave-induced currents)at the site would need to be
assessed to ensure that they did not enhance dispersion of dredged material during placement or

capping.

ED_001437B_00001046-00060



Draft Programmatic Environmental ImpactStatementfor the June 2015
Long Island Sound Dredged Material Management Plan Page 5-61

Operationactivitieswould create the potential for intermittent,short-term changes in air quality
and noise levels, which are anticipated to return to ambient level once placement operations
cease.

Infrastructure Impacts

During site operations, potential impacts to recreational resources (boating or swimming) could
occur. Vesselsand recreationalusers would be temporarily excluded from the area during
operations. However, no designated recreational areas or navigational channels occur at the site.
Particlesettlingduring placement operationscould potentially deposit sediment at resources
adjacent to the CAD cell. Filling the existing depression to the ambient sea floor would have no
undermining/erosionimpacts to nearby infrastructureresources.

Cultural Impacts

No shipwrecks or other cultural resources occur within the footprint area of the site (USACE,
2012c). Two shipwrecks have been documented shoreward of the site withina halfa miletoa
mile. There could be a potential indirect impact from increased sedimentation to these resources
during the filling of the depression, but this impact would likely be of short duration and would
be limited to the immediatevicinity of the site. No historical districts or archeological sites were
identifiedin the nearby area. Because the site would not rise from the seafloor surface, there
would be no visual impacts associated with this alternativetype.

5.3.2 In-Harbor CAD Cells

Site-specific impacts to the physical, environmental, infrastructure,and cultural resources
associated with the in-harbor CAD cell alternative sites have been previously assessed (USACE,
2012¢).

5.3.3 Confined Disposal Facilities

Site-specific impactsto the physical, environmental, infrastructure,and cultural resources
associated with the CDF alternative sites have been previously assessed (USACE, 2012c¢).

5.3.4 Landfill Placement

Site-specific impacts to the physical, environmental, infrastructure,and cultural resources
associated with the landfill placement alternative site have not been evaluated. General impacts
for the placement of dredged material at a landfill site for containment are summarized in
USACE (2015a).

5.3.5 Beneficial Use

Site-specific impacts to the physical, environmental, infrastructure, and cultural resources
associated with the beach nourishment landfill capping/cover, Brownfields, and habitat
restoration, have not been evaluated. General impacts for the use of dredged material at these
alternative sites are summarized in USACE (2015a).

Site-specific impacts associated with the nearshore berm alternative sites have been previously
assessed (USACE, 20124).
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5.3.6 Innovative Treatment Technologies

No specific innovative treatment technology alternative sites have been identified for the Long
Island Sound study area. Ifthese technologies are to be utilized in the future, an assessment of
the associated impacts would need to be conducted on a project-by-project basis.

54 CUMULATIVE IMPACTS

The CEQ regulations implementingthe procedural provisions of NEPA require Federal agencies
to considerthe cumulative impacts of a proposal (40 CFR 1508.25(¢c)). A cumulative impact to
the environment is the impact that results from the incremental impact of an action when added
to other past, present, and reasonably foreseeable future actions, regardless of what agency
(Federal or non-Federal) or person undertakes such other actions (40 CFR 1508.7). Thistype of
an assessment 1s important because significant cumulative impacts can result from several
smaller actions that by themselves do not have significantimpacts.

Cumulativeimpacts of current and future actions are summarized to determine which
alternatives afford the greatest impact or benefit and to allow alternatives to be prioritized for
each project. As with the general impacts and benefits discussed in Section 5.1, cumulative
impacts are discussed from a qualitative perspective, commensurate with the programmatic level
of detail within which this document was developed.

5.4.1 Identification of Cumulative Effects Issues

The first step in developing a cumulative impact analysis in this PEIS was to identify the
significantcumulativeeffects issues associatedwith the various altermatives analyzed. The
relevant NEPA guidance (CEQ, 1997) recommends focusing the analysis on each affected
resource, ecosystem, and human community. Therefore,after a review of the generic and site-
specificimpactsin the Environmental Consequences chapter (Sections 6.1 and 6.3, respectively),
cumulative impacts were analyzed for the following resources: physical resources
(sediment/soilsand waves/currents),environmentalresources (benthic invertebrates,shellfish,
SAV, MPAgs, birds, marine mammals and reptiles, terrestrial and coastal threatened and
endangered species, wetlands, air quality, and noise), infrastructure resources, and
socioeconomic resources. These resources were identified as having impacts (Section 5.3) for at
least one alternative. The remaining resources are not likely to have significant impacts and
were therefore not included in the cumulative effects analysis.

Public scoping comments (see Chapter 7) identifiedthe followingissues/resources that should be
considered in the cumulative impact analysis:

* Concernthat most of the dredged material projectedto be placed in the Sound for the
next 20 years will originate from six Connecticutharborsthat contain sediment laced
with elevated heavy metals and PCB contamination.

* Concernthat lack of dredging will negatively affect employmentlevels, cost of living,
populationlevels, and quality of life (road congestion and environmentaldamage) in
Connecticut.
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* Air quality — increases from increased truck traftfic when local ports cannot be used by
deep-draft vessels to bring in commodities.

* Economic development— oil movement via barge versus truck, increased truck traffic,
economic model used to justify dredging.

* Impactsto adjoiningproperty owners of an upland placement site used for dredged
material

5.4.2 Geographic and Temporal Scope of the Cumulative Effects Analysis

The geographic and temporal boundaries of the cumulative effects analysis were expanded to
encompass additional effects on the resources, ecosystems, and human communities of concern.
The boundaries of the geographicand temporalscopes are described below.

GeographicScope

The geographic boundaries of the cumulative effects analysis were defined for each type of
resource considered. These boundaries allowed for the inclusion of potential impacts from other
actions on the resources analyzed. The study area for the cumulative effects for any open-water
resources is the Long Island Sound estuary. The study area for the cumulative effects to
nearshore and upland resources include the entire study area, which encompasses a portion of the
state of New York, all of Connecticut,and a portion of Rhode Island. The cumulativeeffects
study area for air quality impacts is the Long Island Air Basin, which includes the states of New
York, Connecticut,and Rhode Island. The cumulative effects study area for the socioeconomic
impacts include the entire study area, which encompasses a portion of the state of New York, all
of Connecticut,and a portion of Rhode Island

Temporal Scope

For each resource that was considered in the cumulative impact assessment, the temporal
boundaries were defined in order to identify past, present, and reasonably foreseeable future
actions to be included in the analysis. As described in Chapter 2, since 1977, the USACE, EPA,
and the states have evaluated and regulated placement of dredged material in Long Island Sound
under the provisions of the CWA amendments to the Federal Water Pollution Control Act and
MPRSA. Since 1972, Federal activities and activities of others carried out under Federal permit
are subject to review by the states under their CZMA programs. Therefore, the past impacts that
are included in the cumulative effects analysis are those that occurred within approximately the
last 40 years (i.e., since 1972).

As described in Chapter 1, the planning period for the DMMP is 30 years from the initiation of
the DMMP effort. Therefore,30 years was used as the timeframe for the identificationof other
reasonably foreseeable future actions (i.e.,2045).

5.4.3 Past, Present, and Reasonably Foreseeable Future Actions

Table 5-3 presents past, present, and reasonably foreseeable future actions that relate to potential
impacts to physical, environmental, infrastructure and socioeconomicresources within the Long
Island Sound study area. These actions are considered when determining cumulative actions.
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5.4.4 Cumulative Impacts of the No Action Alternative

Under the No Action Alternative, the option of dredged material placement at a designated open-
water placement site would no longer be available. The scenarios that would result from ‘No
Action’ (described in Section 5.2) vary, from continued dredging and placement of materials at
multiple selected open-water sites or nearshore/upland locationswithinthe Long Island Sound
area to no dredging at all. Cumulativeimpactsto physical, environmental, infrastructure and
socioeconomic resources from the various No Action scenarios are described below by resource.

Physical Resources

As described in Section 5.2, sedimentationand erosion could increase because sediment could be
dispersed over a greater area within or outside of Long Island Sound under the No Action
Alternative. Climate change resulting in sea level rise and increased storm activity could have a
greater impact on beach loss and erosion, which could lead to increased damage to shoreline and
nearshore alternative sites and increased sediment transport. Increased shoreline protection
could occur in areas where nourishmentor restoration alternatives are located. However, the
volume of sediment being deposited in the Sound from the three large rivers that empty into the
Sound (Connecticut, Thames, and Housatonic) is much larger than the volumesthat would be
placed in the Sound through dredging. Therefore, under some scenarios of the No Action
Alternative, significantimpactson the physical resourcesin Long Island Sound would not be
expected given the scale and magnitude of other regional events. If dredging were limited or did
not occur, the accumulation of naturally deposited sediment could cause shoaling in rivers and
harbors, resulting in decreased water depths and potential changes in nearshore hydrodynamics.

Environmental Resources

Non-dredging events (vessel traffic incidental discharges, particulate emissions, spillage, and
accidents) and watershed-wide contaminantloading from agricultural, urban, and industrial
sources continue to stress the Long Island Sound sediment environment, particularly in the
Western Basin. Under the No Action Alternative, future dredged material that passed quality
standards for unconfined placement would be restricted to approved areas with a relatively small
footprint, either inside or outside the Long Island Sound basin, so that sediment quality impacts
could be limited. However, an increase in the number of selected placement sites could extend
the overall placement footprint and increase impacts to sediment quality. Non-dredging events
(vessel-related contamination) and watershed -wide contaminant loading from agricultural,urban,
and industrial sources would continue to dominate the inventory of stressors. The potential
cumulative Long Island Sound sediment quality effects resulting strictly from placing dredged
material that meets quality standards in the Sound, at sites elsewhere, at additional selected sites,
or in confined areas are considered to be minor compared to the other sources of contaminants
around the Sound. Decreased dredging, which could result under the No Action Alternative,
coupled with contaminant loading from point and non-point sources, could potentially resultin
decreased sediment quality at harbor and river locations.
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Table 5-3. Past, Present, and Reasonably Foreseeable Future Actions for the PEIS Cumulative Impact Analysis.

Past Actions Present Actions Future Anticipated Actions

Physical Resources

Sediments It is estimated that more than 37 million Distinct placement mounds from current Projects currently approved and funded for

(including CY of material may have been placed dredged material placement at designated dredging and dredged material placement

sand) throughout Long Island Sound between unconfined open-ocean disposal sites have will continue. CT rivers will continue to
1941 and 2014. Runoff from CT rivers has | formed. Depending on the source type of deposit silt and sediment into Long Island
brought silt, sediments, and sand to Long material and the placement location, a change | Sound. Waves from strong storms will
Island Sound since they first began flowing | in grain size and TOC could occur. Runoff continue fo move silt, sediment, and sand
mto the Sound. Sand has also been placed | from CT rivers brings silt and sediments to from land masses throughout Long Island
throughout various beach, shoreline, and Long Island Sound. Direct runoff from land | Sound into the waters of the Sound. This
open-ocean site locations. Large storms to Long Island Sound occurs from storms movement could increase due to climate
have moved sediment, sand, and silt (NY and CT). Large storms will continue to | change and sea level rise.
throughout Long Island Sound. move sediments, soils, and sand around Long

Island Sound.

Currents/ Changes to coastal areas due to storms, Changes to coastal areas due to storms, Changes to coastal areas due to storms,

Waves/ currents, and waves sea level changes; and | currents, and waves sea level changes; and currents, and waves sea level changes; and

Littoral Drifi man-made alterations of the coastline have | man-made alterations of the coastline are authorized man-made alterations will
influenced littoral drift in some areas. influencing littoral drift in some areas. influence littoral drift in some areas in the

future.

Sediment In the distant past, sediments with a range | All dredged material consideed for Projects currently approved and funded for

Quality of potential contaminants moved down placement in Long Island Sound is evaluated | dredging and dredged material placement
watershed rivers and into the Long Island for quality following the criteria established | will continue. Designation of a dredged
Sound basin or were placed there without by EPA (40 CFR 227 & 228). Dredged material disposal site is likely in eastern Long
regulation. Since passage of the CWA and | material that passes the criteria is placed Island Sound. Watershed rivers will continue
other environmental laws, contaminant either in unconfined locations or in nearshore | to deposit silt, sediment, and associated
loading to sediments has declined, or upland locations, while material thatdoes | contaminants into Long Island Sound. In
contaminated sediment placement not pass the criteria is placed in confined addition, some level of continued
restrictions have been established, and the | areas. Sediment quality hasgenerally contaminant loading is anticipated from point
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Table 6-3. Past, Present, and Reasonably Foreseeable Future Actions for the PEIS Cumulative Impact Analysis.

Resource Past Actions Present Actions Future Anticipated Actions

Sediment
Quality (cont.)

quality of dredged sedimentsplaced in
Long Island Sound has improved. MPRSA
Section 106(f) requires that all material
considered for Long Island Sound
placementmeet quality criteria established
by EPA (40 CFR 227 & 228). In the recent
past, dredged material that passedite
criteria was normally placed in unconfined
locations, while material that did not pass
the criteria was placed in confinedareas.

improved due to stricter screening of dredged
material for placement and due to general
control of pollution in the watershed.
However, watershed rivers and runoff
continue to deposit silt, sediment, and
associated contaminants into the Long Island
Sound basin. Various local and regional
programs that may reduce the volume of
sediment carried by stormwater and runoff
from the states within the watershed have
been developed (Appendix E).

and non-point sources, including river and
runoff sediment loads. Programs designed to
reduce volumes of sediment entering into
Long Island Sound will continue.

Bioaccumu-
lation Potential

Trends in tissue concentrations have been
monitored for many years through various
local, regional, and national programs.
Tissue concentrations have been found to
be variable over the past 40 years, with
some contaminants showing marked
decreases in someorganisms over time.
Spatially, tissue concentrations have
generally been found to be higher in the
western portion of Long Island Sound
compared to the easternportion. Overall,
direct correlation with sediment
concentrations has been weak.

All dredged material considered for
placement in Long Island Sound is evaluated
for quality, including an assessment of
bioaccumulation potential. Dredged material
that passes the criteria is normally placed in
unconfined locations, while material that
does not pass the criteria is placed into
confined sites. Tissue concentrations in
various organisms continue to be monitored
by existing local, regional, and national
programs. Watershed rivers continue to
deposit silt, sediment, and potential
contaminants with bioaccumulation potential
into the Long Island Sound basin.

Bioaccumulation potential from open-water
placement will continue to be measured as a
requirement for placement permits. Tissue
concentrations in various organisms will
continue to be monitored by existing local
and national programs. Watershedrivers will
continue to deposit silt, sediment, and
associated contaminants into Long Island
Sound and some level of continued
contaminant loading and associated
bioaccumulation potential is anticipated from
point and non-point sources, including river
sedimentloads.
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Table 6-3. Past, Present, and Reasonably Foreseeable Future Actions for the PEIS Cumulative Impact Analysis.

Resource Past Actions Present Actions Future Anticipated Actions

Water Quality | Inthe past, water quality was impacted by | Federal regulations control releases of The nitrogen TMDL will lead to reduced
releases of various pesticides, chemicals, | chemicals and wastewaters into the levels of eutrophication in the Sound.
and untreated human waste into the environment. The TMDL for nitrogen in Additional focus on non-point nutrient
environment. However, since the Long Island Sound was developed in 2000 as | sources will further enhance the success of
implementation and constant updating of a management tool to decrease nutrient these water quality improvement measures.
environmental regulations, water quality loading and improve DO concentrations in Climate change will lead to higher sealevel,
has improved. In recent years, hypoxia has | the sound (NYSDEC and CTDEP, 2000). potentially more severe and frequent storms,
been an issue in Long Island Sound due to | Federal grants are being obtained to develop | and additional precipitation/runoff in the
the excess nutrients carried by CT rivers | programs to decrease the level of excess region. Climate change is also leading to an
into Long Island Sound. The amount of nutrients that Long Island Sound receives. overall increase in acidity in the world’s
hypoxia experienced in Long Island Sound | Localized sediment plumes occur during oceans. Ocean acidification will likely
in a particular year varies. dredged material placemeny resulting in exacerbate eutrophication in coastal waters
short-term and localized increasesin by reducing pH even further, potentially
turbidity and the potential for a localized, impacting shellfisheries, benthos,
short-lived source of nutrients and other phytoplankton, and other aspects of the
anthropogenic compounds to the water ecosystem. It is unclear how these climate
column. changes will impact the effectiveness of
resource management actions to reduce
nutrient inputs to Long Island Sound. Any
impacts on water quality due to future
population growth and development in the
region should be mitigated by aspects of the
TMDL and be limited.
Benthic Natural and anthropogenic stressors on Natural and anthropogenic stressors on Short-term reductions in abundance and
Invertebrates | benthic habitats in Long Island Sound benthic habitats in Long Island Sound diversity from future dredged material

include physical (storms and dredged
material placement) and chemical
disturbances (anoxia, contamination, and
acidification). Short-term reductions in
abundance and diversity were observed at
all dredged material placement sites
however, when sediment characteristics

include physical (storms and dredged
material placement) and chemical
disturbances (anoxia, contamination, and
acidification). Short-term reductions in
abundanceand diversity occurat all dredged
material placementsites, but when sediment
characteristicsare similarat both the

placement in eastern Long Island Sound and
existing open-water placement locations is
expected. However, recovery to abundance
and species diversity similar to pre-placement
levels are expected, though possibly delayed
or prevented when sediment characteristicsat
the placement location are different from the
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Table 6-3. Past, Present, and Reasonably Foreseeable Future Actions for the PEIS Cumulative Impact Analysis.

Resource Past Actions Present Actions Future Anticipated Actions

were similarat both the dredging location
and the placementlocation, recovery to
abundance and species diversity similar to
pre-placement levels were documented.
Changes in abundance and species

diversity occurred where dredged sediment
characteristics were different from native
material at the placement site

dredging location and the placement location,
recovery to abundance and species diversity
similar to pre-placement levels is expected.
Changes in abundance and species diversity
occur where dredged sediment characteristics
are different from native materialt the
placement site.

dredging location. Future changes in benthic
invertebrates due to sea level rise and climate
change are possible based on changes in
overall depth in various locations; the
potential for changes in temperature; and
increased storm activity, acidity of seawater,
and runoff (sedimentation).

Shelifish (not
including
leased areas)

In the past, there have been decreases in
shellfish populations attributed to disease,
contamination, overfishing, and possibly
loss of optimal habitat due to increased
nearshore water temperatures.

Commercially important species of shellfish
continue fo be fished. Changes in ocean
temperatures increase the likelihood of
disease and habitat alteration. There has
been a noted decrease in overall levels of
contaminants in sediments and water,
decreasing the potential for contaminants in
shellfish.

Commercially important species of shellfish
will continue to be fished. Changes in ocean
temperatures and sea level rise will increase
the potential for disease and habitat
destruction. Decreases in overall levels of
contaminants in sediments and water will
decrease the potential for contaminants in
shellfish. Future changes in shellfish due to
sea level rise and climate change are possible
based on changes in overall depth in various
locations; the potential for changes in
temperature; and increased storm activity,
acidity of seawater, and runoff
(sedimentation).

Federally
Managed
Species

Many environmental and man-made
activities have caused a decrease in habitat
and populations of some Federally
managed species. Implementation of
environmental regulations banning or
limiting the use of contaminants in the
environment has resulted in population
increases for some Ederally managed
species. Beingaware of migration patterns,
mating/nesting areas, foraging areas, etc.

Changes in populations of Federally
managed species (increases and decreases)
are occurring for a variety of reasons,
including climate change, sea level rise, and
habitat change. Currently, regulations are in
place to prevent the dredging and placement
of material when and where Federally
managed species are present. Being aware of
migration patterns, mating/nesting areas,

foraging areas, etc, and creating dredging

Regulations will remain in place to prevent
the disturbance of Federally managed
species. Beingaware of migration patterns,
mating/nesting arcas, foraging areas, et¢.and
creating dredging windows will continue to
minimize impacts to Federally managed
species. Climate change and sea level rise
may cause changes to habitats.
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Table 6-3. Past, Present, and Reasonably Foreseeable Future Actions for the PEIS Cumulative Impact Analysis.

Resource Past Actions Present Actions Future Anticipated Actions

and creating dredging windows have
collectively worked to minimize impacts to
Federally managed specics.

windows continues to minimize impacts to
Federally managed species.

SAV (eelgrass) | Fragmentationand overall decreasein SAV | Development and impaired coastal water Increase in sea level and ocean temperatures
resourceshave occurred due to quality continues fo adversely impact SAV and continued coastal development provide
development, damage from fishing beds in the study area. SAV conservation the potential for additional impacts to SAV.
activities, disease, and reduction in coastal | efforts include improving coastal water Focused conservation efforts provide the
water quality. SAV conservation efforts quality, limiting development in SAV beds, potential for SAV restoration within the
within the study area have included and implementing replanting programs. study area.
improving coastal water quality, limiting
development in SAV beds, and
implementing replanting programs.

Marine MPAs were established within the study At this time, additional protections being Additional MPAs could be identified and

Protected area in the early 2000s to conserve marine | instituted in this area are unknown. additional protections could be put in place,

Areas resources, and locations were identified and but none are currently known.
protected.

Birds Coastal development and other Changes in species populations of birds Human activity and coastal developmentwill
environmental and human activities have (increases and decreases) are occurring due | continue. However, regulations will remain
caused a decrease in habitat and to climate change, sea level riseand habitat | in place to prevent the disturbance of
populations of some species of waterfowl, | change. Currently, regulations are in place to | endangered and threatened species. Climate
colonial waterbirds, and endangered and prevent the dredging and placement of change and sea level rise may cause changes
threatened species. Implementation of material when and where endangered and to habitat.
environmental regulations banning or threatened birds are present.
limiting the use of contaminants in the
environment has resulted in population
increases for some endangered and
threatened species

Marine Coastal development, shipping, whaling, Impacts to marine mammals and reptiles Human activity and coastal developmentwill

Mammals & and other environmental and human continue to occur. Current regulations are in | continue; however, regulations will remain in

Reptiles activities have impacted marine mammals | place to prevent the dredging and placement | place to prevent the disturbance of marine

and reptiles and their habitats in the past.

of dredged material when and where marine
mammals and reptiles are present during

mammals and reptiles. Climate change and
sea level rise may cause changes to habitat.
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Table 6-3. Past, Present, and Reasonably Foreseeable Future Actions for the PEIS Cumulative Impact Analysis.

Resource Past Actions Present Actions Future Anticipated Actions

specific life events (i.e., foraging areas,
migration pattemns, etc.).

Wetlands Fragmentationand overall decreasein Colonization of invasive species and Colonization of invasive species and changes
wetland function has occurred due to impairments to water quality continue fo in sea level, temperature, and water quality
development, decreased water quality, and | impact wetland communities. Damage due | could resultin impacts to wetland
mtroduction of invasive species. Wetland | to storms or environmental releases (i.e., communities. Damage due to storms or
restoration has occurred in some portions water-based oil spills) is a threat to wetland environmental releases (i.e., watetbased oil
of the study area. resources. Conservation efforts are spills) could also result in changes to

protecting and restoring wetlands within the | wetlands. Conservation and restoration
study area. efforts have the potential to increase wetland
resources and functions.

Federal & Losses or changes in habitat, impaired Habitat fragmentation and impaired water Climate change may impa¢ Federal and

State Listed water quality, and application of chemical | quality continue to impact threatened and state-listed species. Regulationswill remain

Species pesticides have caused a decrease in the endangered species. Protection under in place to prevent further disturbance to the

(Terrestrial habitat and populations of some terrestrial | Federal and state programs reduces this habitat of endangered and threatened species.

and Coastal) species, leading to them being protected at | impact, and some populations have
the Federal or state level. stabilized.

Air Quality/ Increased urbanization and development Noise and air pollution from urban settings Future dredging and dredged material

Noise has resulted in increased noise in will continue. As dredging projects are placement activities will continue to have
surrounding areas and adverse effects on authorized, noise and air poliution increase adverse noise and air quality impacts.
regional air quality. due to the use of dredges and tugs. Where

upland placementis used, noise and air
pollution from land-based sources also
increascs.

All Coastal infrastructure (e.g., mooring areas, | Current infrastructure is growing and Dredging to maintain critical infrastructure is

Infrastructure | navigation channels, ports, coastal constantly being updated to meet the growing | expected to continue. Concern for climate

Within the structures, cable/power/utility crossings, demands of an urbanized area. Dredging change and sea level rise will prompt

Study Arca recreationalareas, aquaculture, dredged continues to maintain critical navigation Federal, state,and local agenciesand private
material alternative sites) and upland routes. However, recent storms and resulting| parties to consider measures to protect and
infrastructure (e.g., roads, railways, flooding have caused significant damage to provide resiliency to coastal communities,
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Table 6-3. Past, Present, and Reasonably Foreseeable Future Actions for the PEIS Cumulative Impact Analysis.

Resource Past Actions Present Actions

Socioeconomic
Resources
Within the
Study Arca

bridges) have been generally well
established during the previous 40 years.
Dredging activities often supported
maintenance of these structures and of
areas such as navigational dredging and
dredging of ports and harbors.

The shores of Long Island Sound have
been transformed since the second half of
the 20" century by widespread
suburbanization, urban renewal, and
commercialand corporatedevelopment.

many existing structures and impacted much

of the coastal infrastructure. In light of these
recent events, guidance on rebuilding coastal

nfrastructure was recently published (NOAA
and USACE, 2013).

Socioeconomic Resources

Long Island Sound is located within the most
vibrant economic region for commercein the
nation. The study area encompasses one of
the most densely populated and industrialized
regions in North America. There are over
15.2 million persons, over 430,000
businesses and 6.1 million employees, and
nearly 400 identified ports within the Long
Island Sound study area. Long Island Sound
provides open-water access to commercial
navigation, commercial and recreational
fishing, strategic military operations, and
tourism. The contribution of navigation-
dependent activity to GSP within the Long
Island Sound region is approximately

$9.4 billion per year and represents 0.93% of
the study area’s overall GSP.

Future Anticipated Actions

with strategies to manage risk to vulnerable
populations, property, ecosystems, and
infrastructure (USACE, 2015b).

Based on historical trends, population growth
in the Long Island Sound study area is
projected to increase 0.2% between 2010 and
2030. Any expansion of economic activity
reliant upon the resources available from
Long Island Sound may add pressure for
increased utilization. Designation of a
dredged material placementsite in eastern
Long Island will provide a viable placement
alternative for nearby dredging projects.
Long Island Sound will continue to
contribute to the diversity of the regional
economy, but tradeoffs for resource use may
be necessary to accommodate demand.
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Water quality impacts associated with climate change—including increased severity and
frequency of storms in the northeast, sea level rise, ocean acidification, and increased runoff—
appear to be much more substantial compared to impacts associated with the various No Action
Alternative scenarios. Increased placement at upland locations could impact terrestrial and
riverine water quality.

Benthicinvertebratescould experience increased impacts through climate change, sea level rise,
and increased dispersionof dredged materialif additional sites were selected within Long Island
Sound. If dredged material were repeatedly placed at a given location, recovery of benthic
invertebrates could be reduced or delayed. The recruitmentof benthic invertebratesto a
disturbed site could be negatively impacted if placement occurred at multiplesites withinthe
same geographic area, including potential alteration of community as a result of changes to
habitat type (grain size) and food resources. However, dredgingselated impacts are not expected
to be significant compared to impacts associated with climate change.

Shellfishcould experience increased impacts through climate change, sea level rise, and
increased dispersion of dredged material if additional sites were selected within Long Island
Sound. Susceptibility could increase due to parasites and compromised immune systems
because of environmental changes in water temperature. If dredged material were repeatedly
placed at a given location, recovery of shellfish species present could be reduced or delayed.

The recruitmentof shellfish species to a disturbed site could be negatively impacted if placement
occurred at multiple sites within the same geographic area, including potential alteration of
community as a result of changes to habitat type (grain size) and food resources. However,
dredging-related impacts are not expected to be significant compared to impacts associated with
climate change.

Atlantic sturgeon and several species of turtles are the Federally managed species most likely to
be found in Long Island Sound. Changes to food resources and habitat, either adverse or
beneficial, could affect some Federally managed species during particular behaviors, such as
migration, spawning, foraging, and schooling. If additional sites were designated or selected
within Long Island Sound, dredged material placement activities could increase turbidity and
impair water quality and habitat. Potential issues from vessel strikes and/or harassment due to
noise could also deter species from entering the area. Federally managed species could also
experience increased impacts through climate change and sea level rise, including potential
alteration of community as a result of changes to habitat type (grain size) and food resources.
However, dredging+elated impacts are not expected to be significant compared to impacts
associated with climate change.

SAV and wetlands could experience increased impacts through climate change, impaire d water
quality, and increased placement of dredged material at coastal sites in Long Island Sound. If
dredged material were repeatedly placed at a given location, recovery of SAV resources could be
reduced or delayed. If open-water placement is limited, additional nearshore and shoreline
placement sites could be required in order to meet placement needs and could resultin increased
nearshore placement. Sea level rise could also alter habitat and impact SAV resources.
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If open-water placement is limited, additional nearshore and shoreline placement sites could be
required in order to meet placement needs. This could increase impacts to birds and other
Federal and state-listed species and could increase impacts to existing or new MPAs. However,
some nearshore placement could also create new habitat and provide benefits, including
protection from wave energy, creation of bird feeding and nesting habitat, and enlargement of a
coastal MPA. Bird species could also experience increased impacts through climate change, sea
level rise, and increased dispersion of dredged material if additional sites were selected within
LongIsland Sound.

Cumulativeimpactsto marine mammals and reptiles could occur from climate change and sea
level rise, which could result in potential alteration of community as a result of changes to
habitat type (grain size) and food resources. If additional sites were selected within Long Island
Sound, dredged material placement activities could alter habitat, increase turbidity, and impair
water quality and habitat .

Present and future urbanization -related activities in upland areas and activities in Long Island
Sound under No Action Alternative conditions would have cumulativeand adverse effectson air
emissions and noise. However, these cumulative effects are not likely to be significantly
different from existing conditions.

Infrastructure

As seen from recent historic storms, impacts from climate change and sea level rise have caused
significant damage to many existing structures and have affected much of the coastal
infrastructure within Long Island Sound. These impacts are regional in scale and much larger in
magnitude than anticipated impacts from dredging -related activities. Decreased dredging, in
combinationwith increased runoffand sedimentationas a result of climate change and sea level
rise, could result in increases in shoaling, which would have negative impacts to recreational and
commercial vessels.

Socioeconomic Resources

Continued growth in the region is expected to result in an increased demand for goods and
shipping -related needs. The cumulative impacts of delayed or abandoned dredging of Long
Island Sound’s waterways would likely affect those regional economic enterprises (and the
associated employment ) that depend on Long Island Sound for reliable access to water resources
and transportation. In the absence of a DMMP, local ports would compete for limited dredging
funds at a higherunit cost while attempting to maintain economic viability. As time passed, with
limited maintenance of existing channels, market forces would likely create alternatives to
existing marine transportation activity and other uses of the Sound, with a projected decrease in
Long Island Sound’s overall contribution to the regional economy.

5.4.5 Cumulative Impacts of the Placement Alternatives

This PEIS evaluates the following types of potential dredged material placement alternatives:
unconfined open-water placement, confined open-water and nearshore placement, upland
placement, and various beneficial use alternatives. Cumulative impacts would vary depending
on the type of alternativechosen. Any cumulativeadverse impactto Long Island Sound's
physical, environmental, infrastructure, or socioeconomic resources could diminish its value for
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commercial and recreational uses; however, the short-term impacts observed to date under the
alternatives considered (discussed in Section 5.3) have been shown to be temporary and have not
resulted in significant unacceptable adverse impacts to Long Island Sound. Potential cumulative
impacts covering the range of placement alternatives are described below by resource.

Physical Resources

The overlap of multiple open-water dredged material placement events would ultimatelybuild
discernible mounds, alteringthe topography of the area ranging from increases of several inches
to several feet. Accumulations would be monitored at designated sites to limit mound heights to
depths that would not restrict navigation. Minimal alterations of bottom currents could also
occur; however, these are not known to interfere with regional circulation. Bottom currents and
topography alterations at nearshore placements sites (i.e., berms) could have more localized
impacts to both navigation and circulation. Any sedimentation impacts from dredged material
plumes would likely occur close to placement sites and would be very small compared to the
total sedimentation rate of Long Island Sound. Beneficial impacts of nearshore placements
would include reducing shorelin ¢ erosion; stabilizing beaches and saltmarsh wetlands; and
importing organic matter to (and covering historic dredged material at) deep-water designated
sites. Impacts to currents, waves, or littoral drift would likely be localized and small relative to
Long Island Sound and its hydrodynamics. CDFs typically change the shoreline and the
nearshore sea floor elevation, thereby altering wave energy regimes; therefore, littoral drift
patterns/rates, currents, waves, and sediment transport would be impacted as the CDFs are filled
to elevations above mean sea level. There is the potential for increased tidal channelization in
nearshore areas and changes to flow rates and wave action. Beneficial impacts would include
reducing nearshore wave and current action and reducing shoreline erosion. Impacts from
climate change and sea level rise need to be considered when siting alternative placement
locations. Rising seas and increasingstorms could havesimilarif not greater impacts on the
physical conditions of nearshore and shoreline areas.

Environmental Resources

Cumulativeimpactsrelated to sediment quality and bioaccumulation from open water and
nearshore placement would likely be minor and temporary. Potential CDF transfer losses with
bioaccumulation potential are expected to be minimal; CDF designs/specificationswould address
effluent discharges and pre-treatment would be instituted as needed. Material placed at
Brownfield or mine reclamation sites would be required to meet site-specific design and quality
requirements and would be managed on a case-by-case basis. Non-dredging events (vessel-
related contamination) and watershed-wide contaminantloading from agricultural, urban, and
industrial sources would continue to dominate the inventory of stressors. The potential
cumulative Long Island Sound sediment quality effects resulting strictly from placing dredged
material that met quality standards in the Sound, at sites elsewhere, or in confined areas would
likely be short-term and minor.

Impacts to water quality from dredged material placement at open-water and nearshore sites are
generally short-term and localized. Impacts from runoff from confined placement alternatives,
including landfills, are generally tightly regulated and can be treated if required to limit water
quality impacts. Water quality impacts from other regional sources, including agricultural,
industrialand urban runoff, and from the effects of climate change and sea level rise, would
likely be more significant, far-reaching, and long term.
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Impacts to benthic and shellfish communities and habitats from dredged material placement
would likely be localized and temporary (months to several years). However, if dredged material
were repeatedly placed at a given location, the habitat characteristics could change and recovery
of these organisms could be reduced or delayed. If placement occurred at multiple sites within
the same geographic area, the recruitment of benthic invertebrates to a disturbed site could be
negatively impacted. The estimated annual average dry weight of dredged material placed in
Long Island Sound is less than half of the annual sedimentationrate from rivers to the Sound
(SAIC, 1994). Also, the surface area of open-waterand nearshore alternativesites is small
compared to the overall area of Long Island Sound. The cumulative impacts to benthos are
likely to be caused by natural factors (such as susceptibility to parasites and compromised
immune systems because of environmental changes in water temperature due to climate change)
as well as man-made stressors, including watershed-wide contaminantloading from agricultural,
urban, and industrial sources.

Atlantic sturgeon and several species of turtles are the Federally managed species most likely to
be found in Long Island Sound. Dredged material placement activities could increase turbidity
and therefore change (impair or enhance) these species’ food resources and habitat. These
changes could also affect some Federally managed species and other marine mammals during
particular behaviors, such as migration, spawning, foraging, and schooling. There could be
potential issues from vessel strikes and/or harassment due to noise, which could also deter
species from entering the area. Impacts related to climate change and sea level rise could occur
as well.

Impacts to SAV beds and wetlands from dredged material placement would likely be localized
and temporary. However, if dredged material were repeatedly placed at a given location,
recoveryof the resource could be reduced or delayed. The surface area of coastal and upland
alternative sites is small compared to the overall study area, and many of these sites were
selected in part due to the degraded condition of the site and lack of sensitiveresources.
Therefore, it is likely that impacts from climate change, sea level rise, and invasive species
would be more widespread and permanent than impacts from dredged material placement.

Impacts to existing or new MPAs over time are possible. However, some nearshore placement
could also create new habitat and provide benefits, including protection from wave energy,
creation of bird feeding and nesting habitat, and enlargement of a coastal MPA. Cumulative
impacts could occur from climate change, sea level rise, and impaired coastal water quality.

Impacts to birds from dredged material placement would likely be localized and temporary.
However, if dredged material were repeatedly placed at a given location, historic avian nesting
locations could be abandoned. Changes (increases and decreases) in species populationsof birds
are occurring for a variety of reasons other than dredging and dredged material placement,
including climate change, sea level rise, and habitat change due to both environmental and man-
made influences.

Impacts to threatened and endangered species from dredged material upland placement would
likely be localized and temporary. However, if dredged material were repeatedly placed at a
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given location, recovery of the resource could be reduced or delayed. The surface area of upland
alternative sites is very small compared to the overall study area, and many of these sites were
selected in part due to the degraded condition of the site and lack of sensitiveresources.
Therefore, it is likely that impacts from climate change and habitat fragmentation would be more
widespread and permanent than impacts from dredged material placement.

Continued urbanizationwithin the affected environmentof the Long Island Sound study area,
especially in nearshore and upland areas, is likely and could cumulatively contribute to the
effects on air quality and noise from the proposed placement alternatives, particularly for upland
placement options. The degree of additive impacts resulting from the proposed alternatives
would likely be low, in part because the sources of air emissions and noise under the placement
alternatives are not likely concentrated or located in close proximity to sensitive land areas or
receptors; therefore, the alternatives would not be likely to violate ambient air quality standards
or result in significantnoise impacts.

Infrastructure

As seen from recent historic storms, impacts from climate change and sea level rise have caused
significantdamage to many existing structures and have affected much of the coastal
infrastructure within Long Island Sound. These impacts are regional in scale and much larger in
magnitudethan anticipated impacts from dredging-related activities.

Socioeconomic Resources

Under the proposed placement alternatives, the cumulative impact on socioeconomicresources
would be continued reliability of the Long Island Sound waterway system to provide for resource
utilization and reliable waterway transportation. Marine transportation, recreational boating, and
the Naval Submarine Base account for the majority of the impact of navigation-dependent
activities on regional output, GSP, employment, and tax revenue within the Long Island Sound
study area (USACE, 2010). By focusing on water placement in designated, well-defined areas
within the Sound as well as utilizing other placement alternatives, impactsto environmental
resources would be minimized and the use of Long Island Sound for commercial and recreational
consumption would be preserved. Beach creation/nourishment from berm placement could
contribute to long-term recreational benefit to the region.

Summary

Overall, urbanization, climate change, and sea level rise would likely impact the various
resources in Long Island Sound on a much larger scale and with greater magnitude than would
dredged material placement activities. Cumulative impacts for each project-specific alternative
would need to be analyzed in the future as part of the planning and permitting activities for
specific dredging projects .

5.5 MITIGATION

Mitigation needs must be consideredas part of an EIS. With regard to this PEIS, mitigation can
be addressed only in general terms because the details of most of the actual dredging projects
have not been developed at this time. When those projects are developed, specific mitigation
strategies and practices will be addressed as part of the permitting process.
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Mitigationis definedin CEQ regulation 40 CFR 1508.20 (a-¢) as:

(a) Avoiding the impact altogether by not taking a certain action or parts of an action.
(b) Minimizingimpacts by limiting the degree or magnitude of the action and its
implementation.

(c) Rectifying the impact by repairing, rehabilitating, or restoring the affected
environment.

(d) Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action.

(e) Compensating for the impact by replacing or providing substitute resources or
environments.

Generally accepted mitigation strategies related to the various resources potentially impacted by
the alternatives considered in this PEIS are describedbelow.

Impacts from the creation of mounds due to offshore placement and/or berm creation can be
avoided or mitigated through notices to mariners and through other site management practices.

Many potential environmental impacts from dredged material placement in water can be avoided
by limiting dredging and placement to specifictimes of the year when disturbance to species
migration or spawning may be avoided. In addition, material placement can be ‘sequenced’ to
ensure that the type of material (e.g., grain size) placed at the surface closely resembles ambient
material contiguousto the site; this practice can supportnatural recovery and ensure that
communities are minimally impacted. While there may be minimal short-term impacts to fish
and benthos (principally the burial of limited portions of in-water placement sites), these impacts
can sometimes be limited by the infrequent, temporary and seasonally restricted nature of the
placement operations. Short-term impacts to benthos from burial can be mitigated by
recolonizationand the targeted creation of placement mounds. Water quality impacts from
offshore placement can be modeled and generally show very localized and short-term
occurrences. These can also be mitigated through site management practices.

A number of management techniques can eliminate or minimize adverse direct physical and
environmentalimpacts resulting from constructionof CDFs (EPA and USACE, 2004). These
techniques include dewatering dredged material to reduce volume; treating effluent; removing
material from the CDF for some beneficial use, thereby restoring the capacity of the CDF and
reducing the need for larger or additional sites; creating alternative habitat; and improving site
acsthetics by landscaping and/or installing screens when warranted.

Various construction techniques can mitigate and minimize impacts from CAD cells. The
thickness of the sediment cap (where necessary), the equipment and dredging techniques
selected, and the placement schedulewith respectto tidal currentscan minimize water quality
impacts under the CAD cell alternative. Environmental monitoring during placement can also
mitigate impactsunder this alternative
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Impactsto nearshore and upland water quality from confined placement and landfill placement
can generally be avoided through strict regulatory monitoringof effluentand runoffto meet
water quality standards.

In general, impacts to infrastructure resources (e.g., mooring areas, navigation channels, ports,
coastal structures, cable/power/utility crossings, recreationalareas, aquaculture,and dredged
material alternative sites) from offshore or nearshore placement, including CDFs, are not
anticipatedbecause the selected sites for these alternatives would avoid coastal areas where ports
or other marine structures are present.

Under the No Action Alternative, adaptive behavior will likely occur to mitigate impactsto
markets if dredging in the Sound’s waterways is reduced. As time passes with limited
maintenance of existing channels, market forces will rely on alternatives to existing marine
transportationactivity and other uses of Long Island Sound, with a projected decrease in the
Sound’s overall contribution to the region’s economy.

To mitigate socioeconomicimpacts from open-water placement, lobstermen and other fishermen
can be notified prior to dredging operations, and barges and scows can use short tow lines to
minimizedragging which can damage lobster pots in the project area. To mitigate
socioeconomicimpactsto other fishery-related resources, dredging and placement activities can
be deferred during key life-cycle events for these species, and dredged material placement sites
can be situated at locations where sensitive spawning grounds or habitats are not present.
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